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SUMMARY PAGE

THE PROBLEM

Airsickness in Naval Flight Officer (NFO) training squadrons can be

considered to be a significant biomedical risk having both direct and
indirect influence on the cost of training aircrew personnel. During flight,
airsickness can degrade student performance and sometimes necessitate repeat
hops to achieve training objectives. Additional dollar costs also result
when students attrite because of airsickness, with these costs rising rapidly
when the attritions occur late in the training program or even later in fleet
assignments. Currently, there are few operational data available to describe
either the actual incidence or resulting costs of the airsickness risk in
these squadrons, and hence, there is insufficient information available for
flight burgeons and medical boards to make decisions concerning disposition
of airsick individuals. In addition, validated biomedical tests of motion
sickness susceptibility to screen and select aircrew candidates best suited

for fleet assignments involving different degrees of motion stress are not
yet available,

To address these problems, a longitudinal study has been initiated of
airsickness in the primary, secondary, and type-specific fleet readiness
squadrons comprising the initial phase of the NFO training program. Flight
data, based upon both instructor and student judgments of airsickness
severity, are being collected in these squadrons on an individual-student
basis. In addition, a large segment of the sample population has been
exposed, prior to beginning flight training, to several prototype laborttory
tests of motion sensitivity which will be related to the subsequent flight
data. This specific report describes airsickness data collecteO for a
secondary level NFO training squadron (VT86-RIO).

FINDINGS

This is one of a series of reports documenting airsickness in 796
students as they advance through (or attrite from) the various NFO training

squadrons. These reports detail the incidence and severity of airsickness
experienced in each squadron and relate f-he inflight airsickness data
collected from the individual students to their performance on the laboratory
tests of motion reactivity. This regf.nt deals with 106 students who received
secondary training in Squadron VT86-RIO under a new (current) flight syllabus.
A previous report described the airsickness problem for the same squadron
flying a different syllabus which was changed to its present form midway in
the study. Flight data collected from 2,072 hops (flights) flown by the
106 students in the new syllabus indicate that airsickness occurred on approx-
imately 18 percent of the total hops flown by the group, vomiting occurred
on 8.8 percent of the total, and performance degradation caused by airsick-
ness occurred on 6.9 percent of the total. (Corresponding figures for the
old flight syllabus were 15.1, 6.2, a1 4.4 percent, respectively.) In the
new syllabus, approximately 72 perceit of the students reported being airsick
on at least one flight, 46 percent reported vomiting on one or more flights,
and 43 percent considered their inflight performance to have been degraded
by airsickness on one or more hops. (Corresponding figures for the old
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syllabus were 83.5, 46.8, and 48.1 percent respectively.) In effect, even
though Cie incidence of airsickness was greatest in the new sylla~bus basedupon the total hops flown, the percentage of students experiencing airsick-
thoess difficulties was slightly lower in the new syllabus.
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INTRODUCTION

This is the sixth in a series of research reports dealing with a longi-
tudinal study of airsickness in Naval Flight Officer (NFO) students being
trained for a variety of nonaviator flight assignments in fleet squadrons.
The study, described in detail in the first report (3) of the series, was de-
signed to investigate the incidence and severity of airsickness experienced
by a sample (N-796) of the NFO population on an individual-student basis as
they progress in different pipelines through the basic (primary level), ad-
vanced (secondary level), and fleet readiness (FRS) squadrons comprising the
NFO tr~aning syllabus. The study also relates the airsickness daca col-
lected in the flight environment to the performance of the students on
several laboratory tests administered to a large segment of the total sample
prior to their beginning flight training. The long-term objective is to
utilize the inflight airsickness data as validation criteria to measure the
relative effectiveness of the motion reactivity tests in identifying students
who rarely experience the problem. The inflight airsickness data thus serve
this test validation function as well as defining the magnitude of the air-
sickness problem within each training squadron. A final report will summa-
rize the major findings of the study and present recommendations for reducing
the magnitude of the airsickness problem through 1) the further development
and refinement of selection tests and 2) the introduction of therapeutic/
adaptive training methods during flight training.

In the third report of the series (5), airsickness data were preseinted
for 79 NFO students receiving advanced/secondary training in Squadron VT86-
RIO. That student group flew a total of 2,048 documented hops in a flight
syllabus composed of 27 separately identified hops. Midway in the study, the
Squadron VT86-RIO flight syllabus was restructured and reduced to 24 hops.
This report deals with the airsickness reported by a second NFO student popu-
lation (106) students) receiving flight training in the same squadron but
under the new (current) flight syllabus conditions. The statistical tests
used to analyze the airsickness data are, in general, identical to those used
in the first report. The intent of these tests is to give preliminary insight
into the relative strength of different flight and laboratory response mea-
sures in identifying individuais who will differ in airsickness susceptibility
in subsequent flight experiences. To facilitate reader comparison of the re-
sults associated with the new and old flight syllabi, the layout of the
associated statistical tables and figures presented in this report closely
dupl~cates the tables and figures of the first VT86-RIO report (5). The
reader is referred also to the initial report (3) of the series for many of
the procedural and analytical details not presented in this follow-up report.

PROCEDURE

A block diagram of the different training pipelines currently
followed by NFO students before assignment to the fleet squadrons is
presented in Figure 1. This report deals with the airsickness problem
in Squadron VT86-RIO where NFO students receive advanced/secondary
flight training in preparation for a variety of nonpilot duties in
fighter aircraft. In this squadron, students are trained in both TA-4J

and T-39D aircraft (photographs of which are shown in Figure 2), with
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Figure 1

Block diagram showing training pipelines followed by Naval Flight Officer students beginning
with basic training and progressing through various advanced and fleet readiness (F1ZS) squad-
rois before receiving fleet assignments. This report deals with airsickness incidence in
Advanced Training Squadron VT86-RIO under a new flight syllabus that was phased in during the
1978-1979 period.
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the majority of the hops involving the latter aircraft. Brief descriptions V
of the 24 hops comprising the new (current) syllabus are presented in
Appendix A.

42 To document the incidence and severity of airsickness experienced
by VT86-RIO students, the questionnaire developed for the initial
study (3) was again used. One questionnaire was completed for each hop
flown, with separate sections provided for student and instructor evalu-
ations of the student's airsickness reactions. Upon completion of his
questionnaire, the student folded and sealed the form so that the
instructor's ratings were made independently. For the student question-
naire, the key elements were four forced-choice ratings of airsiekness
experienced during the flight, number of times vomiting occurred, f-light
performance degradation as a result of airsickness, and any nervousness
experienced before or during flight. A fifth item requested a yes or no
answer concerning the use of airsickness medication on the hop. The '1
instructor also provided ratings of the same airsickness, vomiting, per-
formance degradation, and nervousness parameters rated by the student.
In addition, the instructors were asked to rate the roughness of flight;
i.e., atmospheric turbulence encountered on the hop.

The motion reactivity test data presented for this population of
students were collected prior to the time the NFO students began their
basic/primary training in Squadron VT1O. Brief descriptions of these
tests are provided in Appendix B, with related referr.ices that provide
more detailed information on test techniques and procedures. The gen-

eral methods used in the computer analysis of these motifn reactivity
test data and the related flight airsickness data are outlined in the
first report f3) of the series.

A RESULTS AND DISCUSSION

A total of 2,072 validated airsickness questionnaires involving 106
VT86-RIO studenits were collected during this phase of the longitudinal
study. As indicated in Figure 1, of the total of 106 students for which
flight data were available, 96 (90.6 percent) graduated from the squadron,
while 10 (9.4 percent) of the students attrited before completing training.
(This attrition rate is about the same as that note] in the first VT86-
RIO report (5).) Of the total number of attrites, one student was not
physically qualified (NPQ), one was not aeronautically adaptable (NAA),

and the remaining eight were dismissed as a result of inadequate academic
or flight performance.

The study results here reported are discussed under eight different
sections in general conformance with the format used -in the first VT86-RI0
report (4). In the first section the data derived from the student and

instructor questionnaires are used to define the incidence and severity of
airsickness on each of the hops comprising the Squadron VT86-RIO syllabus(post-1978). The second section describes the contribution of students

experiencing repeated airsickness to the over-all airsickness incidence
figures. In the third section unweighted and weighted airsiol.ness indices are
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developed on an individual-student basis to quantitatively define the
airsickness experiences of the squadron population as a whole. That
section also includes statistics describing the test scores of those
students who received laboratory motion reactivity tests before they
began NFO training. The fourth section provides a brief comparison of
the airsickness indices and laboratory test scares of the students who
graduated from che squadron with those of the students who attrited
prior to graduation. The fifth section utilizus the flight indices to
both define and compare the performance of nonsusceptible student groups
with the most susceptible student groups within the over-all population.
The sixth section presents a rank correlation matrix analysis of the
relationships found to exist between and across the different flight
indices and laboratory test scores. The seventh section compares the
VT86-RIO advanced squadron aIrsickness indices with the VTiO basic
squadron indices of the same students. The last section compares the
flight and laboratory data produced by the student population of this
study who flew the new/current VT86-RIO syllabus with the same form of
data produced by the student population of the original VT86-RIO study
(5) who flew a different syllabus.

AIRSICKNESS INCIDENCE AND SEVERITY: INDIVIDUAL-HOP BASIS

The airsickness and related response measures derived from the
questionnaires are tabulated in Table I for each of the 24 hops comprising
the current VT86-RIO syllabus. The table contains separate listings for
the student and instructor ratings of the incidence and relative mag-
nitude of the four principal response measures of the study; i.e.,
airsickness, vomiting, inflight performance degradation caused by
airsickness, and nervousness. For each of those measures, four per-
centage values corresponding to classifications present, mild, moderate,
severe are presented for each of the 24 hops. Each datum below a given
hop name represents the percentage of the total number of hops flown of
the given type where the denoted response occurred. The first datum
presented for a given response, e.g., "Airsickness-Present," is the
percentage of the hops where airsickness was present without qualifica-
tion as to the magnitude (mild, moderate, or severe) of the response.
The three subsequent data describe the percent incpidence of mild, mod-
erate, and severe ratings, respectively, for the denoted questionnaire
item. In the case of the vomiting measure, the breakdown is based upon
the number of times the response occurred on a given flight. The stu-
dent questionnaire tabulation also contains a line item describing the
percent incidence of flights where the students reported that airsick-
ness medication was used. In the instructor tabulation, separate list-
ings are provided for flight turbulence and a breakdown ,f the grades
issued on a given hop. The data presented in the "Total" column at the
extreme right in the table represent the percentage of the total number
of hops flown (2,072) where the denoted responses were resent.

As indicated in the "Total" column of Table I, this 'vT86-RIO sample
reported that airsickness was present on 18.1 percent of the total hops
flown during training in this squadron, vomiting occurred on 8.8 percent
of the tocal hops, and inflight performance degradation due to airsick-
ness resulted on 6.9 percent of the hops. These data indicate that air-
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jickness associated with the new VT86-RIO flight syllabus was of greater
magnitude than that with the old syllabus, where the students reported
(5) incidence figures corresponding to those above of 15.7, 6.2, and 4.4
percent, iespectively. The corresponding instructor-based data for the
new and old flight syllabi also reflect a higher airsickness incidence
in the new syllabus. Compared tc the corresponding data reported pre-
viously (4,7) for the VT86-AJN Advanced Training Squadron, airsickness
incidence remains highe.r in vT86-RIO for both the new syllabus and theold syllabus (5).

To illustrate the relative magnitude of the airsickness problem
among the different hops comprising the Squadron VT86-RIO flight syllabus,
selected elements of Table I have been plotted in Figures 3 through 9.
In these figures, each hop is identified with an abbreviated code that
is explained in Appendix A.\ The hop name-labeling sequence in these
figured reading from left to right follows, in general, the sequence
that the students flew the hops, although there were variations from
student to student.

Q2UESTIONNAIRE DISTRIBUTION BY HOP
ONE • UESTIONNAIRE PER HOP

3

6.0

R RQR RH R R RR RR R RR R R 0A AA A
T 7 TT T T T TT T TT T 1 2ýT T T

1.2 34 5 1 62 7 89 1~ 1 111 M MM

HOP IDENTIFIER - 1QUADRON V•B--RIO NEW SYLLABUS

Figure 3
Plot of relative distribution of airsickness questionnaires received during 'be study as a

function of the individual hops comprising the squadron flight syllabus. Each bar above a
given hop corresponds to the percentage of t0e total number of questionnaires collected during
the study that pertained to the specific hop. The left-to-right hop sequence shown corres-
ponds in general to the sequence that the students flew the hops, although there were excep-
tions within each hop series. The number ol students in this sample was 106.
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The distribution of the basic flight data available for analysis•ifor each hop is depicted in Figure 3 wheee the number of questionnaires 1collected for a given hop is expressed as the percentage of the total

number (2,072) of questionnaires received. Variations in the exact
number of questzionnaires received per hop are due to less than 100
percent return from some students and also due to repeat hops flown by
some students.

In Figure 4 the student and instructor ratings of airsickness are
compared for each hop. Figure 4A plots the incidence of airsickness,
regardless of degree of severity, that occurred on a given hop as the
percentage of the total hops flown where airsickness was present.
Figures 4B, 4C, and 4D depict the percent incidence of hops where air-
sickness was present to a mild, moderate, and severe degree, respec-
tively. Figures 5, 6, and 7 represent equivalent plots of the incidence
of vomiting, inflight performance degradation due to airsickness, and
nervousness, respectively. A comparison of the relative level of the
student and instructor judgments in these four figures indicates the
general trend for the instructors to underestimate the students' esti-
mates of their ouq, reactions. As indicated in Figure 4A, airsickness
incidence was greatest on RTI, the first hop of the syllabus, with air-
sickness occurring on approximately 45 percent of the flights, based upon
the student ratings. The incidence of airsickness fell considerably
below this figure on the next five RT hops, but still remained above the
20 percent level. Airsickness continued to show a general progressive

decline in level as the remainder of the RT hops were flown. The first
18 hops were all flown in the T39-D aircraft, However, when the D and

ATM series of hops, flown in the higher performance TA-4J aircraft, were
encountered, airsickness incidence rose again, reaching nearly 32 percent
on ATMI. These hops, involving TA-4J familiarliation and demonstratin
of advanced tactical maneuvers, also resulted in a relatively high iiici-
dence of vomiting. As shown in Figure 5A, vomiting was reported by the
students to have occurred on approximately 23 percent of the ATMI hops.Performance degradation due to airsickness (Figure 6A) was also signifi-

cant on these TA-4J flights.

Figure 8 is a plot of the percent incidence of airsickness medi-
cation usage as reported by the students. These data indicate a rel-
atively low dependence on medication during the early phase of training
followed by a slight increase at the time of the D and ATM series of
hops. As stated previously (3-7), this reported usage of medication
during the mid-to-late phases of the flight syllabus may encourage
airsick susceptibles to continue in the program without the natural screen-
ing or attrition that might occur without medication.

The instructor ratings of turbulence shown in Figure 9 indicate a
higher degree of roughness of air for the ATM series of hops as compared
to the other hop series in the syllabus. As has been mentioned pre-
viously (3-7), this probably arises from the wording used in the question-
naire item dealing with the roughness of air encountered on a given
flight. As a result of the inclusion of the words, "pilot technique,"
in the question, some instructors were led to rate a given hop in terms

8
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Figure 4 i

Comparison of studert and instructor ratings of airsickness incidence and sevtrity as a func-

tion of the individual hops. The incidence of airsickness of any degree (mild, moderate, or !
evere) is shown in A; the incidence of mild, moderate, and severe degrees of airsickness in
o, C, and D, respectively. In each case, Incidence L-s expressed as the percenLage of the
total number of hops flown of a given elassificotion where the denoted response occurred, In

•4•'.:.i eneral, the instructor judgments of airsickness incidence and severity underestimate those +

• ~provided by the students. Airsic~kness incidence gradually declined after the first several
• hops but returned to a relatively high level tow-rl the end of the syllabus.

9I



.5,

AI

VOMITING INCIOENCE-ONE OR MORE TIMES VOMITING INCIOENCE-OKE TINE
STUDENT VS. INSTRUCTOR RATINGS STUDENT VS. INSTRUCTOR RATINGS

o0.0

25.2.
? 0u. Ii

OP E R 24 1

n. R A AR R RR R R R R B OA AA A RRA R RR ~R 0 A A A AA 4 N TTT T T1T T ~IT TT T1

HOP MENTIFIER - SQU.•NON VTBB-RIO ( NEW SYLLABUS HOP IDENTIFIER SQUADRON VT-G-RIO ( NEW SYLLABUS )

VOMITING INCIDENCE-1WO TIMES VOMITING INCIDENCE-THREE OR MORE TIMES
STUDENT VS. INSTRUCTOR RATINGS STUDENT VS. INSTRUCTOR RATINGS

•o. ALL STUDENTS ALL STUDOENTS

2072 TOTAL . P 207 TOTALH
..... B•i UATA STU... T DATA

Ito

k 0 4 0

S4.

Rp KILU7s~2±L~.~ 1] ~ O A AA A R R R R R~ R 3

HOP IDENTIFIER - SQUA•RON VT8"-RIU I NEW SYLLABUS ) HOP IDENTIFIER - SQJAURON VTO6-fIO ( NEW SYLLU I

Figure 5

Comparison of student and instructor ratings of vomiting incidence as a function of the

individual hops. The percent incidence of hops resulting in students vomiting one or more

times is shown in A; the incidence of hops where the students vomited one, two, three, or

more times is shown in B, C, and D, respectively.
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Figure 6I
Comparison of student and instructor ratings of inflight performance degradation caused by

airsickness as a function of the individual hops.
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Figure 7

Comparison of student and instructor ~judgments of student nervousness before or during a
given flight as a function of the individual hops.
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Figure 8

Percent incidence of flights where students reported using airsickness medication. Medication
4 usage rose slightly toward the end of the syllabus.

of the flight forces produced by the maneuvers associated with the hop,
rather than the atmospheric turbulence or buffeting that was present.

SIn the previous reports (3-7) dealing with airsickness incidence in

Squadrons VT-10 and VT-86, it was observed that certain hops flown near
the end of the flight syllabus produced relatively high airsickness
incidence. This finding was used to emphasize the point that adaptation
effects cannot be deduced from a simple analysis of airsickness as a
function of the number of hops fl,,"n within a given squadron. That is,
airsickness incidence, at least fr.- the NFO population, did not continu-
ously decrease as the students progressed through the flight syllabus.
The airsickness data for the D and ATM series of hops reflect the same
trend for this squadron. Again, these results suggest that conclusions
concerning airsickness adaptation must be carefully weighed in relation
to the motion stress level of each hop within a given flight syllabus.

AIRSICKNESS INCIDENCE AND SEVERITY: STUDENT FREQUENCY ANALYSIS

The flight data were also analyzed to establish the number of
students who experienced a given response a repeated number of times
during the course of their training. Table II is a tabulation of the
results of this analysis for each of the principal questionnaire responses.
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Each datum in this table below a given column heading denotes the percent-
age of the total number of students who experienced a given response the
number of times indicated by the column header. For example, the data
presented in the first row of Table II indicate that 17.9 percent of the
students reported experiencing airsickness on only one hop, 9.4 percent
reported being airsick on two hops, et cetera. The total column at the
extreme right in the table denotes the percentage of the total number of
students who experienced the given response one or more times.

These total data indicate that 71.7 percent of the 106 students re-
ported being airsick on one or. more flights during their VT86-RIO training,

46.2 percent reported vomiting on one or more flights, and 43.4 percent
reported inflight performance degradation due to airsickness on one or
more flights. Corresponding figures for the VT86-RIO population who
flew the old syllabus (5) were 83.5, 46.8, and 48.1, respectively.

To emphasize the multiple contributions of a small number of students
to the over-all airsickness problem, the .'irsickness, vomiting, per-
formance degradation, and nervousness data a•ived from both the student
and instructor responses have been plotted in cumulative frequency
distribution form in Figures 10A, B, C, and D, respectively. In these
figures, the deviation between the student and instructor distributions
reflects the instructors' tendency to underestimate the presence of a '

given response, using the student judgments as reference. This applies
to all variables except the overt symptom of vomiting, where the instructor
and student distributions (Figure 10B) had good correspondence. The

percentage of the total number of students who never reported experienc-
ing a given response is represented in these figures by the intersection
of the distribution curve with the ordinate axis. That is, approximately
28 percent of the students reported never being airsick, 54 percent
reported never vomiting, 57 percent reported never suffering from inflight
performance degradation due to airsickness, and 28 percent reported
never experiencing nervousness prior to or during flight.

From these distribution data, it can be shown that 50 percent of
the hops where airsickness occurred was accounted for by approximately
15 percent of the total number of students; 50 percent of the hops where
vomiting occurred was accounted for by 10 percent of the students; 50
percent of the hops involving inflight performnnce degradation was
accounted for by 9 percent of the students; and 50 percent of the hops

where nervousness occurred was accounted for by 14 percent of the
students. As stressed previously (3) the long-term objective in the
development of tests to predict airsickness susceptibility must center
on the identification of those individuals falling into the upper part,

e.g., the upper decile, of the Figure 10A, 10B, and IOC distributions.

Normalized cumulative frequency distributions of the same form are
also plotted for student reports of medication usage in Figure 11A and
for instructor ratings of turbulence in Figure lIB. The significance of
the medication plot is that only 11 (10.6 percent) of the 106 squadron
students reported using medication at some time during training. Of
these studenta, eight used medication on two or less flights, one on i
three flights, one on four flights, and one on 23 flights. As with the
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Figure 10

Normalized cumulative frequency distribution of students experiencing airsickness (A), vomit-

ing (B), inflight performance degradation (C), and nervousness (D) a different number of times
during the course of their flight traini[ng in this squadron based upon both student (solid
line) and instructor (dashed line) data.
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II

previously reported squadron data (3-7), the incidence of medication•', ~usage shown in Table I and plotted in Figure 8 was accounted for by a ,!
relatively small number of students. The turbulence distribution data
of Figure 11B continue to show that the repeated exposure to roughness
of air is more evenly distributed over the population.
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Figure Oj

Normalized cumulative frequency distribution of students utilizing medication on a repeated

basis (A) and students experiencing turbulence or roughness of air on one or more flights (B).As with all other squadrons studied, Duly a small percentage of the total student population

used airsickness medication.

INDIVIDUAL STUDENT PERFORMANCE: AIRSICKNESS INDICES

Unweighted and weighted indices were calculated for the principal
components of the airsickness questionnaire data, using both the student
and instructor ratings. The indices allow comparisons to be made among
different squadrons and among different student subpopulations within
given squadrons, In addition, they are intended to serve the further
function of relating an individual's performance during basic training
with subsequent performance in advanced and fleet readiness (RAG) squad-,
rons. As outlined in the first report (3), five unweighted and five
weighted indices werie calculated for each student, using the airsickness,
vomiting, performance degradation, nervousness, and medication usagecomponents of the student questionnaire as measurement referencei.Similarly, for the instructor data pertaining to the same studei:t, five
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unweighted aud five weighted indices were calculated, using the same

measurement references, with the one exception of substituting the
instructor rating of turbulence for the student report of medication
usage. Flight indices were not calculated for those students who sub-
mitted less than four questionnaires during the study period.

The methods used to calculate the indices were keyed to structuring
a computer data storage file for each student that contained a sequen-
tial tabulation of all questionnaires collected from the student during
the course of his squadron training. The unweighted indices were cal-

fl• culated from this file as

1) RESPONSE INDEX (UNWEIGHTED) No. Flights Response Experienced x 100
Total No. Flights Flown

where no weight was given to the severity of the response; i.e., attention

was given only to the fact that a response such as airsickness occurred
on a flight without regard to its mild, moderate, or severe degree of
magnitude. Accordingly, the unweighted indices simply represent the• percentage of the flights flown by the student where the denoted responsesuch as airsickness occurred. This method of calculation of the unweighted

indices was applied to each of the five student questionnaire responses
and to each of the five instructor responses, as listed above.

The weighted indices calculated for the same ten questionnaire
responses were based upon the assignment of a linear weight of 0, 1, 2,
3 to the four magnitude ratings associated with all but the medication
usage item. For example, if a student reported that he was not airsick
on a hop, he would have a response rating of 0.0 for this particular
flight; a student who reported either mild, moderate, or severe airsick-
ness was given a response rating of 1, 2, or 3, respectively, for a
particular hop. These response ratings were summed for all of the hops

ýlj flown by a given student and used to calculate a weighted index that was
normalized to have a maximum value of 100 as follows:

2) RESPONSE INDEX (WEIGHTED) - Sum (Individual Flight Response Ratings) 100
Total No. Flights Flown x --

To illustrate, a student who was never airsick during training would
have a weighted airsickness response index of 0.0; a student who was
severely airsick on all of his flights would have a corresponding weighted
index of 100.0; a student who was mildly airsick on 50 percent of his
flights would have an index of 16.7; and a student who was severely
airsick on 50 percent of his flights would have an index of 50.0. In
the case cf the medication usage question, a response rating of 0 was
assigned to the item if medication was not used on the flight, and 1 if
used. The weighted index was also normalized to have a maximum value of
100.0, thus resulting in the unweighted and weighted indices for this
one item being identical.
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The resulting group statistics for the response indices of the 106 VT-
86-RIo students are presented in Table III. Statistical parameters
listed for each response variable include the group mean, standard
deviation of the observations, standard error of the mean, minimum and
maximum value, observed, group median, the total number of observations
(students) ir the data base, and the Kolmogorov-Smirnov deviation statistic.
Response vaiiables 1 through 10 in that table represent the response
indices derived from the student-based questionnaire data; and v..riables
11 through 20 correspond equivalently to the indices derived from the
instructor-baged questionnaire data.

Variables 23 through 41 in Table III describe the performance of
the student group on assorted elements of the motion reactivity test
battery given to many of the students prior to their beginning flighttraining in Squadron VTI0. In brief, TIMSQI, TMSQ2, and TMSQ3 (variables

Q9 23, 24, and 25, respectively) pertain to a motion sickness history where
TMSQ1 and TMSQ2 involve motion sickness experiences prior to and follow-
ing age 12, with TMSQ3 equal to the sum of the TMSQI and TMSQ2 scores;
TSANX and TTANX (variables 26 and 27) to a state/trait anxiety test;
TBVDT, TBVDR, TBVDS, and TBVDP (variables 28 through 31) to a Brief
Vestibular Disorientation Test (BVDT); TVVSPI, TVVSP2, and TVVSP3 (vari-ables 32 through 34) to the static performance element of a Visual/

Vestibular Interaction Test (VVIT); TVVDP1, TVDP2, and TVVDP3 (variables 1
35 through 37) to the dynamic performance element of the WiT; and A
TVIR, TVVIS, TVVIP, and TVVIT (variables 38 through 41) to the motion
sickness rating element of the VVIT.

In the interpretation of the numerical magnitude of the mean data
presented in Table III, it should be realized that for the 20 flight
indices, high scores denote poor performance and low scores good perform-
ance (or in the case of the turbulence measure, high scores represent
greater stress than low scores). Correspondingly, for the majority of J
the motion reactivity test battery scores, high scores denote either
poor performance or greater susceptibility to motion stress. In the
case of two test scores (TVVSPI and TVVDPI), the converse is true in
that these two variables pertain to the number of correct responsesproduced by the students while petforming the related test tasks. In

the case of the TBVDT and TWIT variables, no magnitude relationship
exists relative to performance in that these measures describe the time
of day (24-hour clock) that the BVD and VVI Tests were given to the
student group.

As with the questionnaire data collected previously (3-7), the I
distributions of the 20 Squadron VT86-RIO flight indices are generally
skewed toward the lower values of the response scale, with the median
values of Table III consistently falling below the related means. The
results of a Kolmogorov-Smirnov one-sample test of goodness of fit (2)
of the normalized cumulative distribution of the observed data to an
equivalent Gaussian distribution with the same mean and standard deviation
as the observed data also indicate non-normality of the data. As indicated
by the significance symbols adjacent to the Kolmogorov-Smirnov deviation I
statistic labeled as DEV in Table III, the null hypothesis that the
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Table III

Statistical listing of the flight response indices and laboratory test scores for the
Squadron VT86-RIO study population. Data presented for each response variable include
the mean, stindard daviation, standard error of the mean, minimum, maximum, median,
and total number of students. In addition, the deviation-statistic associated with
the nonparametric Kolmogorov-Smirnov one-sar.ple test of goodness of fit of the distribu-
tion of the observed data to the distribution of an equivalent theoretical Gaussian
popLlatiOn is listed at the right.

--------------------------------------------------------------------
RESPONSE VARIIBLE STATISTICAL PARAMETERS

NO. DESCRIPTION MEAN S.DEY. *,.ERR. NIN MAX MEDIAN N DEV

1 8-AIRSICKNES IN EX-U9 19.7 23.1 2.3 .9 108.0 11.4 162 .17#
2 S-VOMITING INDEX-Uw 16.6 17.5 1.1 .8 1i6.6 .8 102 .26#
3 S-PDEGRADATIOH INDEX-UN 8.3 15.6 1.5 .0 Lee.@ .8 102 .26#
4 S-HERVOJSNESS INDEX-UV 25.8 29.0 2.9 .8 186.8 13.4 182 .210
5 $-MEDICATION INDEX-UN 2.3 1..9 1. .6 79.3 .0 162 .460SS-AIRSICKNESS 1NDEX-N 8.7 11.1 1.1 .6 51.5 4,7 102 .21#
7 S-VOMITING INDEX-N 4.7 6.3 .8 .0 3?.0 .0 162 .28#
8 S-P.DEGRADATION INDEX-M 3.3 6.2 .6 .8 33,3 .6 162 .276
9 S-MERVOUSNESS INDEX-N 10.1 13.0 1.3 .6 68.6 5.1 102 .26#

16 S-MEDICATION INDEX-N 2.3 9.9 1.8 .6 79.3 .6 102 .460
11 I-AIRSICKNEst INDEM-Um 11.2 16.5 1.7 .0 77.0 4,7 180 .250
12 I-VOMITING INMDL-UW 8.3 14.9 1.5 .6 66,17 .6 166 .26
13 I-P.DEGRADATION INDEX-UN 4.6 0.7 .9 .8 5t.$ .0 le .361
14 I-NERVOUSNEIS INDEX-UM 15.? 16.9 1.7 .8 ?t.4 9.3 If6 .168
15 I-TURBULENCE INDEX-UN 26.4 16.4 1.6 .6 03.3 18.2 161 .11
16 I-AIRSICKNESS INDEX-V 5.0 8.0 .9 .3 39.4 1.6 106 .25#
17 I-VOMITING INDEX-N 4,1 9,8 .0 .0 36.4 .6 100 .298
10 I-P.DEGRADATION INDEX-N 1.6 3.6 .4 .6 19.0 0 10# .30#
19 I-HERVOUSNESS INDEX-N 5.9 6.6 .7 .0 36.6 3.3 10i .191
26 I-TURBULENCE INDEX-N 10.3 9.3 .8 .6 36,9 9.4 116 .139
21 ACADEMIC GRADEI-BASIC 56.6 0.5 .0 29,6 69.5 51.5 106 .96
22 FLIGHT GRADES-BASIC 3.6 .8 .6 2.9 3.1 3.0 106 .9
23 TNSQ1-Ms HISTORYPART 1 7,2 8.9 1.4 .8 30.9 4.5 39 .230
24 TMS02-MS HISTORYMPART 2 6,3 0.5 1.4 .9 3115 3.4 39 .291
25 TNSO3-MS NISTORY, SUM 13,5 15.0 2.5 .0 62.4 9.0 39 .190
26 TSARX-STATE'ANX.QUEST. 29.7 7.4 1,2 21.0 4?7. 28.0 39 13
2? TTANX-TRAZT/ANX.QUEST. 28.7 7.9 1.3 296. A9.6 27,0 39 .216
29 T8VDT-BVDT TIME OF DAY a.' .9 .1 ?.7 12.7 8.6 39 .12
29 TYBVDR-BVDT RATER 12.8 4.2 .7 7.3 26.? 11.3 39 .196
30 TOVDS-BVDT SELF-RATING 11.9 5.9 1.0 5.0 26.6 16.0 39 i9t
31 TBVDP-9VDT POST-RATING 2.7 9.1 1.5 .6 52. .8 36 .42#
32 TVVSPI-VVIT STATIC-RIGHT 122.6 5.4 .0 169.J 129.0 124.0 46 .12
33 TVVSP2-VVIT STATIC-NRONG 4.6 3.? .6 .8 14.0 5. 40 .14
34 TVVSP3-VYIT STATIC-ONIT 1.8 2.3 .4 .8 9.8 .6 46 .351
35 TVVDPI-VVIT DYNAMIC-RIGHT 77.1 34.6 5.5 10.8 :k?.e 06.5 46 .19
36 TVVDP2-VVIT DYNAMIC-WRONG 9.8 8.5 1.3 1.6 37.0 8,6 40 .220
37 TVVDP3-VVIT SYNAMIC-ONIT 42.6 37.3 5.9 .6 L10.6 35.5 48 .1?
30 TVVIR-VVIT RATER 16.4 7,1 1.1 7.0 36. 13.7 46 218
39 TYVIS-VYIT SELF-RATING 14.9 7.5 1.2 5.0 31.0 13.5 46 .17
40 TVVIP-VVIT POST-RATING 6.1 11.9 1.9 .6 54.8 1.5 40 .320
41 TVVIT-VVIT TIME OF SAY 9.9 1.3 .2 0.8 12.5 9.7 30 .17
42 ACADEMIC GRADES-ADVANCED 89.8 4.1 .4 76.9 97,1 98.5 91 .09
43 FLIGHT GRADES-ADVANCED 3.8 .8 .6 2.9 3.1 3.8 91 .9

S a STUDENT RESPONSE DATA U9 a UNNEIGHTED RESPONSE INDEX
I = INSTRUCTOR RESPONSE DATA N a WEIGHTED RFSPONSE INDEX
6 m SIG'NIFICANT BEYOND THE .1 LEVEL
# a SIGNIFICANT BEYOND THE .61 LEVEL

NOTE: The reader is cautioned not to assume that each variable listed above can be created
as an indppendent measure, For example, variables 1 through 20 are based upon observations
in flight and some of these variables are highly intercorrelated; variables 23 through 41
are based upon laboratory test results and some of these variables are moderately intercor-
related. Refer to the correlation matrix presented in Table X for further details.
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distribution of the observed data is the same as a Gaussian distribution
must be rejected at the .01 significance level or greater for nearly all
of the 20 flight indices. Plots of the normalized cumulative frequency
distributions of the unweighted and weighted flight indices, albng with
their equivalent theoretical Gaussian distributions, are presented in
Figures Cl through C5 of Appendix C for both the student avd instructor-
derived questionnaire data. Figures C6 through ClI plot similar data
for Lhe motion reactivity tes, results (variables 23 through 41) of the
squadr.-n students.

The unweighted, student-based i.dices in Table Ill imply that for
this specific VT86-RIO population, the mean or "average" student experienced
airsickness on 19.7 percent of the hops flown, vomited one or more times
on 10.0 percent of the hops, and experienced inflight performance degrada-
tion due to airsickness on 8.3 percent of the hops. With the exception
of the vomit index, the equivalent unweighted indices calculated from
the instructor-furnished data indicate considerably lower mean values
for the corresponding variables. This same relationship applies to the
weighted indices presented in Table III. The mean value of 2.3 for the
medication usage index denotes the relatively low usage of medication in
the squadron. However, as mentioned in the first report (3) such "average-
student" interpretations of the Table III mean data are highly restricted
by the non-Gaussian nature of the related distributions.

COMPARISON OF GRADUATED/ATTRITED STUDENT PERFORMANCE

To compare the new syllabus flight performance and laboratory per-
formance of the VT86-RIO students who graduated with those students
who attrited from this squadron, a Kruckal-Wallis one-way analysis of
variance by ranks test (2) was applied to the data associated with these
two subpopulations. In Table IV a tabulation is made of the Kruskal-
Wallis H statistic corrected for tied scores; the total number of students
included in the analysis; and, for each of the two groups, the mean,
standard deviation of the observations, the standard error of the mean,
and the number of students included in the group. To disprove the null
hypothesis that the two student groups came from the same or identical
population requires that the H-statistic equal or exceed 3.84 at the .05
significance level, 6.64 at the .01 level, and 10.83 at the .001 level,
assuming that H is distributed like chi square with one degree of
freedom. In conformance with the analytical procedures established on
an a priori basis in t-,e first report (3) of the series, a probability
of .01 was arbitrarily selected as the minimum degree of statistical
significance that would be symbolically identified in Table IV (and in
all following tables).

In Table IV, only the two instructor-based performance degradation
indices (variables 13 and 18) reflect differences between the graduated
and attrited subpopulations that are statistically significant to the

.01 level or better. However, seven of the other airsickness-related
indices (variables 1, 2, 6, 7, 12, 16, and 17) and five laboratory test
scores (variables 23, 24, 25, 32, and 33) identi!fy differences between the
two populations that are significant to the .05 1evel or better. In all
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Table Il!

Results of a nonparametric Kruskal-Wallis one-way analysis of variance comparison of students
who graduated from Squadron VT86-RIO with students who attrited from the squadron after beginning
flight training.

4-------------------------------------------------- -- --- ----

RESPONSE VARIABLE H GRADUATED ATTRITED
"NO. DESCRIPTIOR STATISTIC MEAN S.DEV. S, ERR . N WEAN $.3EV. 8,ERR. H

I S-AIRSICKNESS INDEX-UV 5.48 19.4 22.3 2. 3 96 41.3 26. 16.9 6
2 S-VONITING INDE1X-UV 5.40 8.9 1M.5 I.7 96 26.4 25.6. 10.5 6

S3 -P.DEGRADATION INDEX-UU 2.52 7.5 14.4 1.5 96 28.4 27.9 11.4 6
4 S-HERVOUSNESS INDEX-UV 2.48 24.5 29.5 3.0 96 32.1 21.3 0.7 6ii5 S-MlEDICATION INDEX-UU 3.,G2 2.6 9,8 a 1. 96 6. 4 11.2 4. 6 6

6 S-AIRSICKNESS INDEX-W 5./s 3.0 10:3 1. 1 96 19.0 16.8 6.9 6
7 S-VOMITING INDEX-4 5.._4 4.1 7.6 .8 96 13.6 14.4 5.9 6
8 8-P,DEORADATION INDEX-U 1.94 3.0 5.7 .6 96 7.0 11.6 4.? 6
9 S-HERVOUSNESS INDEX-W 1.3t 10.1 13.1 1.4 96 16.? 7.1 2.9 6

10 S-NEDICATIOR INDEX-V 3.62 2.0 9.8 1.6 96 6.4 21.2 4.6 6
It I-AIRSICKNESS INDEX-UV 3.76 10.3 15.8 1.6 94 24.4 23.4 9.5 6
12 I-VONITING INDEX-UW 6,05 7.3 13.8 1.4 94 23.7 23.8 9.7 6
13 I-P.DEGRADATION INDEX-UW 7.510 4.0 0.8 .8 94 14,6 13.5 5.5 6
14 I-NERVOUSNESS INDEX-UV S.48 14.? 16.6 1. 7 94 30.4 14.5 5.9 6
15 I-TURBULENCE INDEX-UV .46 28.3 16,3 1.7 94 21.1 0.4 3.4 6
16 I-AIRSiCKNESS INDE -11 3.96 4,4 7.3 . 94 13.1 14.4 5.9 6
17 I-VOMITING INDJX-V 6.33 3.4 7.8 .7 94 14.2 14.8 6.8 6
18 I-P.DEGRADATION INDEX-V 0.59# 1.5 3.2 3 94 6.6 6.4 2. 6
I VI I-NERVOUSNEOS INDER-V 5.45 5.6 6.5 7 94 11.3 6. 4 2.6 6
20 I-TURBULENCE INDEY-W is8 10.2 8.5 .9 94 10.9 4.4 A.8 6
21 ACADEMIC LRADES-BASIC 2.77 51.1 8.3 .9 96 45.9 9.S 3.1 19
22 FLIGHT GRADES-BASIC 5.18 3.0 .0 0 96 3.0 .0 .8 16
23 TMSQI-MS HIMTRY1 PART 1 4.82 5.7 7.? 1,3 33 15.5 10.9 4.5 6
24 THSQ2-NS HISTORY: PART 2 4.04 i.3 8.1 1.4 33 12.6 9.1 3.? 6
25 TMSQ3-MS HISTORYSUM 4.30 I1t. 13.9 2.4 33 27.5 19.6 8,I 6
26 TSANX-8TATE/ANX.QUEST. .11 29.9 7.5 1.3 3 28.9 7.0 2,9 6
27 TTANX-TRAIT/ANX,QUEST. .74 29.3 8.3 1.4 33 25.7 4.5 t.8 6
28 TBVDT-BVDT TIME OF DAY .34 9.8 1.0 .2 33 8. .4 .2 6
29 TBVDR-AVOT RATER .63 12.7 4.0 .7 33 13,5 5.4 2,2 6
30 TBVDS-BVDT $ELF-RATING .? It18 5.? 1.0 33 12.2 7,6 3.1 6
31 TBVDP-BVDT POST-RATING 1.03 1.3 3.7 . 30 9.5 20.9 6.5 6

32 TVVSPI-VVIT STATIC-RIGHT 4.91 123.4 5.8 .9 34 119.0 5.? 2.3 6
33 TVVSP2-VVIT STATIC-URONG 6.14 3.9 3.3 .6 34 8.5 4.1 1.7 6
34 TVVSP3-VVIT STATIC-OMIT 1.68 1.7 2.4 .4 34 2.5 2.3 .9 6

I TVVDPI-VVIT DYNtAMIC-RIGHT 3,64 91.7 34. 1 5.9 34 54.2 29.9 12.2 6
46 TVYDP2-VVIT DYNAMIC-URONG .06 9.8 8,3 1.4 34 1.2 9.9 4.1 6
31 TVVDP3-VVIT DYNAMIC-OMIT 2.73 30.0 36.3 6.2 34 64.7 39.1 :5.6 6
38 TVVIR-VVIT RATER 1.21 16.1 7.3 1.2 34 18.3 6.6 2,7 6
39 TYVIS-VVIT SELF-RATING .9e 14.5 7.7 1.3 34 17.0 6.5 2.6 6
40 TYVIP-VYIT POST-2ATIhG 1.05 6.4 10.9 2.2 34 4.3 3.9 1.6 6
41 TVVIT-VVIT TIME OF DAY .25 10. e 1.4 .2 33 9. .8 .4 3

S a STUDENT RESPONSE DATA UV f UNWEIGHTED RESPONSE INDEX
I a INSTRUCTOR RESPONSE DATA V a UEIGHTED RESPONSE INDEX
# - SIGHI-FICANT BEYOND THE .61 LEVEL
* a SIGNIFICANT BEYOND THE .881 LEVEL
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cases, the mean scores were highest for the attrite group, thus reflect-
ing poorer performance. This trend for increased airsickness suscepti-

COMPARISON OF STUDENT SUBPOPULATIONS BASED UPON AIRSICKNESS SENSITIVITY

In the first report (3) of the series it was emphasized that a
long-term objective of this laboratory is to develop and validate an
airsickness test battery to identify both susceptible and nonsusceptible
aviation candidates. In this study, the inflight data derived from both
the students and the instructors over the full course of the NFO training
syllabus serve to quantitatively distinguish between those students who
repeatedly suffer airsickness (high flight index scores) and those
students who rarely experience airsickness (low flight index scores).
Accordingly, separation of the students into susceptible and nonsuscep-

tible groups based upon their actual flight performance provides some
direct insight into the relative merit of the individual components of

Ui the prototype motion reactivity test battery given to the students prior
to their beginniuýg NFO flight training. In the paragraphs that follow,
such an approach is pursued by comparing the flight and laboratory data
produced by the most susceptible students (arbitrarily defined as those
students with high scores falling into the upper decile of the entire
population for a given airsickness measure) with those produced by the
least susceptible students (arbitrarily defined as those students who
never experienced airsickness during training).

As with the first report (3) of the sories, the initial comparison
to be made involves the weighted airsickness index data derived from the
student questionnaire (variable 6). The nonsusceptible population was
defined as those students who never reported experiencing airsickness
during flight training in Squadron VT86-RIO. This corresponds to airsick-

•.. ness index scores of 0.0 for both the unweighted (variable 1) and weighted

(variable 6) responses. The susceptible or airsick population was
defined as those 10 percent of the student population who had a weighted
airsickness index that equaled or exceeded the 90th centile (upper
decile) established by the normalized cumulative frequency distribution
for this particular index. The student-based distribution iata presented
in Figure Cl-B indicate that at the 90th-centile point, the weightedindex score was approximately 20.5. These distribution data also indicate

that the nonairsick group included approximately 29 percent of the total
squadron population for which airsickness index scores were determined.

With these criteria serving to define the airsick susceptible and
nonairsick susceptible populations, a Kruskal-Wallis one-way analysis of
variance was performed on each of the response variables, the results of
which are tabulated in Table V. As indicated by the significance symbols
entered adjacent to the H statistic, the airsickness-related flight

tR indices (variables 1-3, 6-8, 11-1.3, and 16-18) were significantly dif-
fefent for the two populations, which, by definition, would occur as a
result of the criterion selected to distinguish between the two popula-
tions. Differences were also observed for all four of the nervousness
indices. In the case of the 19 motion reactivity test variables listed
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Table V

Results of a Kruskal-Walli8 one-way analysis of variance comparison of students who nIver experi-

enced airsickness during flight training with students who had a relatively high incidence of
airsickness. The non-airsick group, defined as those students with a weighted airsickness index
(variable 6 from the student questionnaire) equal to 0.0, represented approximately 29 percent of
the total study population. The airsick group, arbitrarily established as the most sensitive
10 percent of the students, was defined as those individuals with a weighted airsickness index
equal to or greater than 20.5 which marked the upper docile for this measure.

----------------------------------------------------------------------------------------------------------

RESPONSE VARIABLE N NONAIRSICK AIRSICK
--------------------------------------------------------------------------------------------------NO. DESCRIPTION STAiTISTIC NEONi 1.DEV. S.ERR. N MEANH S.DEV. S.EER. ,,

1 S-AIRSICKNESS INDEX-Ug 37.97? .9 .0 .0 38 71.6 18.3 5.0 to
2 S.VONITING INDEX-UW 33.25* .0 .6 .0 30 42.9 31.0 9.9 to I
3 S-P.DEGRADATION INDEX-UW 30.0?. .3 1.7 .3 30 36.0 31.3 9.9 i0
4 S-NERVOUSNESS INREX-UV 11.26. 14.0 26.8 4.7 30 53.2 30.8 9.7 1i
5 S-NEDICATION IHDEX-Ug 20.48* .8 .9 .0 30 10.7 16.3 5.1 is
6 S-AIRSICKNESS INDEX-V 37. 96* . .9 .0 30 33.?7 11.4 3.6 i1
? S-VOMITING INDEX-V 33.25* .0 .0 .a 30 21.3 14.6 4,4 10
0 9-PDEGRAPDATIOM INDEX-V 39.52. .1 .6 .1 30 15.1 11.5 3.7 If
9 S-NERVtUSHESS INDEX-U 11.93. 5.0 9.5 1.7 36 20 ,? 13.6 4,3 10

10 S-MEDICATION INDEX-W 20.48* .0 .0 .0 30 10.? 16.3 5.1 16
11 I-AIRSICKMEý$- M4ýX-UV 37.16. .6 .9 .6 30 45.2 22.9 7.6 9 A
12 I-11ONITING INDEX-UU 32.13. .0 .0 .0 30 34.7 26, 0.7 9i13 I-P.AOERMDATICK IN4DEX-UU 22.92* 1.1 4.8 It 39 1?.8 19.4 6.1 9 .:
14 I-MfEL' NO11HESS IMBEX-UV 16.010 7.7, 12.1 2.2 38 31.3 21.6 7.2 9
15 1-¢' " 'LLNcr •iDEX-UU 3.97 Is, ! 1.8 3.1 3* 32.4 24. 8 .9 9
16 I-Atlk4•C9R•E'JP %H4DEX-U 31,.15e .1 0• .0 31 22.6; 11.3 4.1 9
1? I-VOITJC INDEX-V 32.14. .0 .6 .0 30 18.7 14.1 4.7 9
18 I-P.PEGRADATIOH INDEX-V 24.09. .4 1.6 .3 30 8.3 7.0 2.6 9
19 I-NERVOUSNESS INDEX-V 10.44# 2.8 4.? .9 30 12.3 9.4 3.1 9
20 I-TURBULENCE INDEX-V 3.52 9.7 8.2 1.5 30 15.2 t1.7 3.9 9
21 ACADEMIC GRADES-BASIC .2? 49.? 6.8 1.6 30 51.9 10.9 3.4 i0
22 FLIGHT GRADES-BASIC .48 3.6 .6 .0 36 3.6 .0 .0 10
23 TNSQI-MS HISTORYtPART I 1.34 3.3 4.6 1.5 10 10.6 12.3 7.1 3
24 TNSQ2-NS HISTORYPART 2 1.55 2.4 3.2 1.2 10 18.7 11.6 6.7 3
25 TNSQ3-MS HISTORY SUM 1.24 5,9 4.6 1.5 I 21,3 23.9 13.0 3
26 TSANX-STATE'ANX.QUEST. 2.93 25.5 3.2 1.0 10 31.3 5.0 2.9 3
27 TTANX-TRAITtANX.QUEST. .10 26,5 5.2 1.6 10 27.3 3.5 2.6 3
28 TBVDT-BVDT TIME OF DAY .71 9.0 1.5 .5 10 9.2 .3 .2 3
29 TBVDR-OVIT RATER .03 10.5 1.2 .4 10 14.2 0.2 4.7 3
36 TBVfS-BVDT SELF-RATING 1.44 7.? 2.? .9 10 14.0 9.2 5.3 3
31 TBVDP-BVDT'POST-RATIN" 2.39 .4 .7 .2 I 10.6 29.5 17.0 3
32 TVVSPI-VVIT STATIC-RIGHT 3.62 125.2 4.0 1.3 10 117.7 ?.8 4.5 3
33 T',VSP2-VVIT STATIC-UROHG 3.99 2.9 2.3 .? 10 8.3 4.9 2.0 3
34 TVYSP3-VVIT STATIC-OMIT 2.11 .9 2.0 .6 16 3.9 3.0 1.7 3
35 TVVDPI-VVIT DYNAMIC-RIGHT .72 96.3 22.3 7.1 10 73.6 36. 1 20.9 3
36 TVVDP2-VVIT DYNAMIC-URONG .93 16.6 9.0 2.8 16 19.6 6.2 3.6 3
3? TVVDP3-VVIT DYNAMIC-OMIT 1.04 22.1 22.2 7.6 16 46.9 41.6 24.8 3 A ,

38 TVVIR-VVIT RATER 1.84 11.9 3.2 1.6 16 14.7 3.3 1.9 3
39 TVVIS-VVIT SELF-RATING 2.63 9.0 4.2 1.3 16 '5.9 5 6 3.2 3
48 TYVIP-VVIT POST-RATING .93 .9 1.5 .5 I0 .7 1.2 .7 3
41 TYVIT-VYIT TINE OF DAY .10 9.9 1.9 .6 16 9.5 1.5 .8 3
42 ACADEMIC GRADES-ADVANCED .62 99.6 4.6 .8 28 49.P 5.0 1.8 8
43 FLIGHT GRADES-ADVANCED 1.56 3.1 .6 .0 29 3.9 . .6 5

S a STUDENT RESPONSE DATA UV - UNWEIGHTED RESPONSE INDEX I
I a INSTRUCTOR RESPONSE DATA U z WEIGHTED RESPONSE INDEX
# - SIGNIFICANT BEYOND THE .91 LEVEL

u u SIGNIFICANT BEYOND THE .691 LEVEL
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in Table V data were available for only three of the ten students comprising
the airsick susceptible subpopulation, thus eliminating the possibility of
statistically interpreting these results.

Although the primary intent of Table V is to provide some insight
into which elements of the motion reactivity test battery provide thegreatest potential to identify airsick susceptibles, the flight indices

proper also provide a quantified description of the mean performance of
the airsick group in this particular squadron. Accordingly, the flight
indices in Table V allow comparisons to be made between the airsick sus-
ceptibles in this squadron and the susceptibles reported for other
squadrons. For this reason, the comparative data which follow in Tables
VI through IX are presented in an identical format to that used in
previous reports (3-7). Because of the low N values associated with the
motion reactivity test scores of the susceptible groups, these data will

7: not be further discussed.

FLIGHT AND LABORATORY DATA CORRELATIONS

L As with the previous reports in the longitudinal study, a Spearman
rank correlation analysis corrected for tied scores was applied to the
flight and laboratory test score data to gain some insight into relation-

. ships that may exist among the different response variables. The results

of this analysis are presented in matrix form in Table X, with the total
number of data pairs assoziated with a given correlation coefficient
within this matrix tabulated in similar form in Table XI. Table X also
lists the unity value correlation of a variable with itself so as to
establish the total number of observations available for analysis. To
"establish the statistical significance of the rank correlation coef-
ficients, a t statistic was calculated for each relationship and a
standard two-tailed student t-test evaluation performed. Those corre-
lations found to be statistically significant at the .01 and .001 levels

N or greater are identified accordingly in Table X. To facilitate the
general interpretation of the relative strength of relationship described
by the magnitude of the correlations, the definitions of Guilford (ref.1, p. 145) as described below will be arbitrarily adopted for discussion:

Less than .20 Slight; almost negligible relationship
.20-.40 Low correlation; definite but small relation-

ship

.40-.70 Moderate correlation; substantial relation-
ship

.70-.90 High correlations; marked relationship

.90-1.00 Very high correlations; very dependable
relationship.

In the paragraphs that follow, reference generally will be made to only
those rank correlation coefficients that are statistically significant

fl el to the .01 or better level.

The rank correlation coefficients shown in Table X for the flight
indices show many significant intracorrelations among the 20 measures,
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Table VI

Results of a Kruskal-Wallia one-way analys of variance comparison of students who never
'9 reported vomiting, during flight training wi. students who reported a relatively high incidence

of vomiting. The non-vomit group, defined as those students with a weighted vomit index (vari-
able 7 from the student questionnaire data) equal to 0,0, represented approximately 54 percent 'i
of the study population. The vomit group was defined an those students with a weighted votmit
index equal to or greater than 12.8 which marked the upper decile for this measure.

RESPONSE VARIABLE N NONVOMIT VOMIT
NO. DESCRIPTION STATISTIC MEAN $.DEV. S.ERR. N MEAN S.EV. $.ERR. H
---------------------------------------------------------------------------------------------------
I S-AIRSICKNESS III1EX-UV 26.43* 7.0 12.1 1.6 55 87.8 21.4 ?,4 10
2 S-VOMITING INDEX-Uv 63.41. .1 .6 .0 55 52.3 22.1 7.0 10
3 S-P.DEGRADATION I11DER-UU 29.63* 3.4 7.9 1.1 55 31.2 32.9 10.4 1I
4 S-NERVOUSNESS INDEX-UV 10.94* 19.9 27.8 3.6 55 54.3 32,0 10.1 It o
5 S-MEDICATION INDEX-US 17.7?* 1.6 10.8 1.5 55 9.3 15,6 5.2 10
4 S-AIRSICKNESS IHNEX-S 25.04* 2.9 5.7 .8 55 31.9 13.3 4.2 1s
7 S-VOMITING INDEX-W 63.41* .0 .0 .0 55 25,7 9.1 2.9 1#
8O S-P.DEGRAIIATION INDEX-V 21.54* 1.4 3.5 .5 55 12.4 12.3 3.9 1o
9 S-NERVOUSNESS INDEX-V 10,290 0.3 13.1 1.0 55 19.9 12.5 4.0 It

1 I S-NEDICRUTION INDEX-V U7,0?5 1.6 10.9 2.3 54 9.3 16.6 5.2 Is
It I-AIRSICKNESS IADEX-UC 29.62* 2.1 7.2 1.0 54 51.7 16.7 5.6 1
12 I-VOLITING INDEX-UA 61.021 .0 .0 .0 54 46.9 1.3 .4 910
13 I-P.MNGRADATION IARDEX-U 35.64. 1.2 4.4 .6 54 20.9 16,4 5.5 9
14 I-MERVOUSNESS INDEX-UT 7.9PR 12.8 16.9 2.3 54 28.4 1.1 57. 9
25 I-TURBULENCE INDEX-UI T.5OM 18,1 18,4 2.5 54 33.9 21.5 5.3 9
16 I-AIRSICKNESS ITNEX-U E.9T. 2.9. 3.5 .4 54 24.5 10.2 3.4 917 I-VOMITINO INDEX-V 61.52* IV .0 .4 54 24.5 9.4 3.1 9

18 I-P.DTERADTTIEN INDEX-Y 36.910 .4 1.4 .2 54 9.1 ?. 4 23 9
19 I-HERVOUSHESS ITDEX-V 6.790 4.9 6.6 .9 54 16.2 7.3 2.1 999 I-TURBULENCE INDEX-W 6.03 9.2 8.8 1.2 54 18. 0 11.4 3.9 9 ,

30 ACTDEVIC -B ATES-EFS- C .I N. .1 7.8 1.0 15 49.3 1t.? 3.0 i2
22 FLIGHT GRPDES-RATSIC 25.1 3.0 1. .3 55 3.0 .4 .2 2 Io
23 TYSPI-VS VISTORY•A•RT 3 4.29 4.4 .4 1.5 19 15.9 11.5 5.1 2
24 TVSP2-"V HISTORYAT•RT 2 3.63 4.0 6.4 1.5 19 10. 5 14. 4 .1
25 THVS3-VV HISTORYAIUM 3.92 1.3 9.7 2.2 19 3149 21,5 15.2 2
26 TSAVX-STDTEYNAIX.QUEST. .13 29. 3 7.1 1. 19 31.0 4. 1 5.0 2
27 TTAVX-TRVIT/ANX.AUEST. G .0 29.3 8.5 1.9 19 27.6 4.9 365 2
28 TBVDT-VVDT TINE OF DM Y OI 2.9 31.2 .3 19 9.1 .4 .3 2
29 TOVIR-VVIT RATER .06 1149 2.6 .64 19 13.0 21. 1.2 2
39 TOVVD-YVIT SELF-RATING .18 9.7 4.1 .9 19 14.5 12.8 950 2
31 TVVDP-YVIT POST-RATING .062 4. 1.3 .3 19 27.0 31.4 251. 2
32 TYVYPI-VVIT STATIC-RIGHT 3O56 124.4 4.6 1.4 19 114.5 ?.8 5.5 2
33 TVSP2-AM IT GSTATIC-DARONG 31.2 9.3 2.9 .6 19 18.3 5.6 41. 2
34 TVVSP3-VVIT STATIC-ONIT 3.52 1.3 2.1 .5 19 4.5 2.1 1.5 2
35 TVVDPI-VVIT DYNAEIC-RIGHT U3 8 E 3 T.7 7ED 19 68.R0ESO5 35.N 2D
36 TVVUP2-VVIT DYNRNIC-UROENG D1 12.3 1 D.1 2.3 19 11.0 I.5 6.0 2
3? TVNDP3-VVIT DYONDIC-OMIT 62 29.1 31.1 7.1 19 5L.V 59.E 41.O 2
3* TVVIR-VOIT RATER YN 14.D 5.9 1.4 19 13.0 2.1 V5 L
39 TVVIS-VVIT SELF-RATINC 44 11.6 6.5 1.5 19 14.5 7. a's ,2S49 TYVIP-VVIT POST-RATING .06 4.3 12.2 2.9 19 1.0 1. 4 1.0 2
4 41 TVVIT-VVIT TIME OF DAY .91 9.8 1.6 .4 19 8.9 1.1 .8 2

+ 42 ACADEMIC GRADES-ADVAHCED 1.29 99.2 4.2 .6 5l $8.3 4.6 1.6 a
S43 FLIGHT GRADES-ADVANCED 3.52 3.0 .9 .9 51 3.9 .0 .9 4

S - STUDENT RESPONSE DATA UV a UNUEIGHTED) RESPONSE INDEX
I a INSTRUCTOR RESPONSE DATA W a WEIGHTED RESPONSE INDEX
It w SIGNIFICANT BEYOND THE .01 LEYEL

- SIGNIFICANT BEYOND T14E .001 LEVEL
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Table VII

Results of a Kruskal-Wallis one-way analysis of variance comparison of students who never
reported experiencing performance degradation due to airsickness with students who reported a
relatively high incidence of performance degradation. The non-affected group, defined as those
students with a weighted performance degradation index (variable 8 from the student question-
naire data) equal to 0.0, represented approximately 56 percent of the study population. The
affected group was defined as those students with a weighted performance degradation index equal
to or greater than 10.8 which marked the upper decile for this measure.

RESPONSE VARIABLE H NO PER.gDEGRADATION NIGH PER, DEGRADATION
NO. DESCRIPTION STATISTIC MEAN S.DEV. S.ERR. N MEAN S.3EV. $.ERR. N

I S-AIRSICKNESS INDEX-UV 25.49* 7.3 12,? 1.7 57 5.9.6 21.6 6.0 10
2 S-VOMITING INDEX-UV 1?.7?* 3.4 9.1 1,2 57 32.7 31.9 19.1 is
3 S-P.DEGRADATION INDEX-UV 65.44* .0 .8 .0 57 43.4 24.9 7.9 10
4 S-HERVOUSNESS INDEX-UN 15.38. 14.9 22.6 3.8 57 53.8 29.1 9.2 Is
5 S-NEDICATIGN IN]DEX-UV 17,72* .1 1.0 .1 5? 8.6 16.6 5.3 to

6 S-AIR$ICKHESS INDEX-W 25.57* 2.8 4.9 .7 57 29.1 13.1 4.1 to
7 S-VOMITING INDEX-U 18.58* 1.3 3.9 .5 57 15.5 14.2 4.5 10
8 S-PDEGRADATION INDEX-N 65.43* .0 . .8 57 198.7 7.9 2.5 10
9 S-HERVOUSNESS INDEX-U 16.,2* 5.4 8.3 1.1 57 22.1 12.9 4.1 i1

18 S-MEDICATION INDEX-N 17.72* .1 1.9 1 57 8.6 16.8 5.3 10
It I-AIRSICKNESS INDEX-UN 23.20* .3.7 7.1 .9 56 35.6 23.1 7.7 9
12 I-VOMITING INDEX-UN 15.21* 2.6 7.2 1.1 56 24.9 25.4 0,5 9
13 I-P.DEGRADATION INDEX-UW 14.66* 1.7 4.4 .6 56 ?.9 19,1 6.4 9
14 I-NERVOUSNESS INDEX-UN 9.38# 18.6 12.1 1.6 56 32.0 21.3 7.1 9
15 I-TURBULENCE INDEX-UN 4.16 17.4 15.8 2.1 56 29.0 21.5 7.2 9
16 I-AIRSICKNESS INDEX-N 24.62* 1.4 2.8 .4 56 18.3 13.6 4.5 9
17 I-V6MITING INDEX-V 14.94* 1.1 3.1 .4 56 13.0 14.7 4.9 9

19 I-P.DEGRADATION INDEX-N 15,60* .7 1.6 .2 56 8.0 8.3 2.8 9
10 I-NERVOUSNESS IHN)EM-U 9.56# 3.9 4.4 .6 56 13.9 9.3 3.2 9

28 I-TURBULENCE INDEX-N 2.56 8.9 8.0 1.1 56 13.4 9.7 3.2 9
21 ACADEMIC GRADES-BASIC .01 56.2 8.5 1.1 57 59.) 9.5 3.6 to
22 FLIGHT GRADES-BASIC .Go 3.0 .8 . 57 3.0 .0 .O 16
23 TNSQI-MS HISTORYs PART 1 .34 7.1 9.9 2.2 21 8.6 16.6 5.3 4
24 TMSQ2-MS HISTORYtPART 2 .73 6.8 9.2 2.6 21 5.8 t1.S 5.8 4
25 TMSQ3-N2 HISTORYs SUM .11 13.9 17.3 3.8 21 14.4 21.9 11.0 4

fl 26 TSAUX-$74TE/ANX.QUEST. .82 28.8 6.7 1.5 21 28.5 4.8 2.4 4
27 TTANX-TRAIT'ANX. QUEST. .6o 28.5 6.8 1.5 21 2?.90 5. 2.5 4
28 TBVDT-BVDT TIME OF DAY .02 9.0 1.1 .2 21 8.8 .7 .4 4
29 TBVDR-BVDT RATER 1.88 12.4 3.5 .8 21 11.6 4.3 2.1 4
38 TBVDS-BVDT SELF-RATING .36 11.0 5.2 I1. 21 11.2 6.4 3.2 4
31 TBVDP-8VDT POST-RATTING 1.62 3.0 11.3 2.5 21 2.3 2.5 1.5 3
32 TVVSPI-VVIT STATIC-RIGHT .85 123.5 4.6 1.8 21 123.6 8.2 3.7 5
33 TVVSP2-VVIT STATIC-NRONG .68 3.9 3.1 .7 21 4.8 5.7 2.6 5
34 TVVSP3-VVIT STATIC-OMIT .41 1.6 2.0 .4 21 1.2 2.7 1.2 5
35 TYVDPI-VVIT DYNAMIC-RIGHT 1.70 83.9 32.8 7.2 21 63.4 32.2 14.4 5
36 TVVDP2-VVIT DYNAMIC-WRONG .61 9.7 9.6 2.1 2t 9.6 S5. 2.3 5
37 TVVDP3-VVIT DYNAMIC-OMIT 1.7e 35.4 34.4 7.5 21 56.0 36.7 16.4 5
39 TVVIR-VVIT RATER 1.53 14.8 7.1 1.5 21 10.7 7.7 3.4 5
39 TVVIS-VVIT SELF-RATING .78 13.3 8.6 1.7 21 15.0 6.6 2.9 5
48 TYVIP-VYIT POST-RATING .81 5.1 11.4 2.5 21 11.6 23.7 10.6 5
41 TVVIT-VVIT TIME OF DAY .11 16.1 1.5 .3 21 9.8 1.7 .8 4
42 ACADEMIC GRADES-ADVANCED .14 89.8 3.8 .5 53 89.2 5.5 1.8 9
43 FLIGHT GRAlDE S-ADVANHCED 1.79 3.9 .9 53 3.9 .9 .9 9

S w STUDENT RESPONSE DATA UV m UNNEIGHTED RESPONSE INDEX
I - INSTRUCTOR RESPONSE DATA V a WEIGHTED RESPONSE INDEX
0 a SIGNIFICANT BEYOND THE .61 LEVEL
* - SIGNIFICANT BEYOND THE .081 LEVEL
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Table VIII

Results of a Kruskal-Wallis one-way analysis of variance comparison of students who never
reported experiencing nervousness before or during a flight with students who reported a rela-
tively high incidence of nervousness. The non-nervous group, defined as those students with a
weighted nervousness index (variable 9 from the student questionnaire data) equal to 0.0, repre-

i4 Dented approximately 17 percent of the study population. The nervous group was defined as those
students with a weighted nervousness index equal to or greater than 25.9 which marked the upperSdecile for this measure.

RESPONSE VARIZABLE N NONNERVOUS NNERVOUS J.
NO. DESCRIPTION STATISTIC HEAN $,BEV. S.ERR. 4 MEAN $.SEV. 2.ElIt 14
------------------------------------------------------------------------------------------------
1 S-AIRSICKNESS INDEX-UN 14.49* 4.1 18.9 1.9 20 48.9 29.8 9.9 9
2 S-VOMITING INDEX-UV 18.65# 1.5 3.8 .7 26 38.1 33.8 11,3 9
3S-P.OEGRADATION INDEX-UO 21.35* 1.3 5.4 1.6 20 26.5 31.? 16.6 9
4 S-NERVOUSNESS INDEX-Uti 35.13* .8 .8 .8 28 89.5 12.9 4,3 9
5 S-MEDICATION INDEX-Ui 6.23 .5 2.7 .5 28 7.9 16.7 5.6 9
6 S-AIRSICKNESS INDEX-W 14.79* 1.6 4.6 .9 28 19.9 15.3 5.1 9
S 7 S-XORITINO INDEX- 16:65# .7 2.0 .4 29 12.8 13.8 4.6 99 S-P.DEGRADATION INDEX-V 21 35* .4 1.0 .3 29 16.9 11.5 3.9 9.•

S9 -HERVOUSNESS INDEX-N 35.10* .6 .8 . 29 41.8 13.6 4.3 "
18 S--EDICITION INDEX-N 6.23 .5 2.7 .5 29 7.9 16.? 5.6 9
It I-AIRSICKNESS INDEX-UN 12.48* 2.7 4.8 .9 28 28.1 24.2 8.6 8
12 I-VOMITING INDEX-UN 4.85 1.5 4, .8 28 19.8 27.5 9.5 013 I-PDECRADATION INDEX-UW 3.98 1.8 5.9 .9 20 12.1 17 2 6.1 9 i

14 I-HERVOUSHESS INJEX-UN 19.28* 3,8 6.2 1.2 28 42.3 17.9 6.3 9
15 I-TURBULENCE INDEX-UN 9.650 15.8 18.4 3.5 20 41.2 22.1 7.8 8
16 I-AIRSICKHESS INDEX-N 12,77* 1.1 2.2 .4 28 12.4 12.1 4.3 8
17 I-VOMITING INDEX-N 4.63 . 2.8 .4 20 8.5 12.7 4.5 8
8S I-P.DEGRADATION INDEX-N 3.72 .7 1.8 .3 20 4.3 6.5 2,3 8

19 I-NERVOUSNE$S INDEX-N 19.28* 1.4 2.1 .4 29 16.4 8.7 3.1 8 t
28 I-TURBULENCE INDEX-V 7.940 7.3 9.0 1,7 28 18.7 12.2 4.3 8
21 ACADEMIC GRADES-B.ASIC 2.11 58.6 9.7 1.s 28 54.3 89. 2.7 9
22 FLIGHT GRADES-BASIC 3.84 3.8 .8 .8 28 3.8 .8 .8 9
23 TMSQI-MS HISTORY, PART I 2.88 2.? 4.6 1.6 8 .6 .8 .6 1
24 TMSO2-NS HISTORYiPART 2 1,62 3.8 7.1 2.5 S .6 .8 .6 1
25 TMSR3-MS HISTORY SUM 2.64 6.4 11.4 4.0 8 .9 .8 .8 1
26 TSAHX-STATE/ANXQUEST. .95 28.6 6.9 2.5 a .0 . :27 TTAHX-TRAIT/ANX, QUEST. .35 25,9 3, 1 . 3 9 .0 .8 , 1 !'i

28 TOVDT-BVDT TIME OF.DAY 1.35 9.3 .s .3 9 .8 .9 .6 1
29 TBVDR-BVDT RATER 2.42 11.1 2.7 1.6 8 .9 .0 .8 1
36 TBVDS-9VDT SELF-RATING .84 18.1 5.5 1.9 8 .8 . 6 1
31 TBVDP-BVDT POST-RATING A3 .4 .8 .3 ? .9 .8 .0 1
32 TVVSPI-VVIT STATIC-RIGHT 1.68 123.6 4.7 1.6 a .8 .8 .6 1
33 TYVSP2-VVIT STATIC-WRONG .63 3.9 3.2 1.1 9 .6 . .U I
34 TVYSP3-VVIT STATIC-OMIT 2.25 1.5 2.3 .s 8 .6 .8 .6 1
35 TVVDPI-VVIT DYNAMIC-RIGHT .68 93.1 24 3 8.6 9 . .6 9 . 1
36 TVVDP2-VVIT DYNAMIC-VRONG .15 14.9 12.8 4.5 8 .8 .6 .6 1 ,I
37 TVVDP3-VVIT DYHANIC:-OMIT .00 21.0 26.4 9.3 8 .0 . 8 .8
38 TVVIR-YVIT RATER .34 14.1 5.8 2.8 8 .8 .9 .6 139 TVVIS-YVIT SELF-RATING 2.48 18.9 6.7 2.4 8 .8 .9 .8 1
48 TYVIP-VVIT POST-RATING .99 5.4 11,3 4.e8 8 .9 . . 1
41 TVVIT-VVIT TIME OF DAY .88 18.5 1.6 .5 a .9 .9 . 1842 ACADEMIC GRADES-ADVANCED 2.16 89.4 4.5 9 2? 91.9 1.9 .7 7
43 FLIGHT GRADES-ADVANCED 6.82 3.0 .6 .8 27 3.8 .8 .0 7

S v STUDENT RESPONSE DATA UV a UNNEIGHIED RESPONSE INDEX ,
I - INSTRUCTOR RESPONSE DATA N r WEIGHIED RESPONSE INDEX
4 a SIGNIFICAN1 BEYOND IHE .01 LEVEL
* SIGHItICAHT BEYOND THE .661 LEVEL
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Table IX

Results of a Kruskal-Wallis one-way analysis of variance comparison of students identified by
the flight instructors as never being airsick with students identified by the instructors as
having a relatively high incidence of airsickness (see Table V for an equivalent comparison
based upon student judgments). The non-airsick group, defined as those students with a weighted
airsickness index (variable 16 from the instructor questionnaire data) equal to 0.0, represented
approximately 41 percent of the total study population. The airsick group was defined as those
students with a weighted airsickness index equal to or greater than 12.9 which marked the upper
decile for this measure.

------------------------------------------------ ------------------------------------------------------
RESPONSE VARIABLE 4 HOHAIRSICK AIRSICK

NO, DESCRIPTION STATISTIC MEAN SDEV, S.ERR. N HEAN S.DEV. S.ERR. N

I S.AIRSICKNESS INDEX-UV 32,92* 3.4 7.4 1.1 42 58.4 21.7 6.3 12
2 S-VONITIHG INDEX-UU 48.72* .3 1.4 .2 42 37.0 21.8 6,1 12
3 8-P.DEGRADATION INDEX-UW 31.31* 1,1 3.8 I5 42 25.8 28.1 5.8 12
4 S-NERVOUSNESS INDEX-UV 15 58* 15.5 24.5 3.8 42 58.5 26.8 0 7. 12
5 S-MEDICATIOH INDEX-UW 18.15# 3 1.7 .3 42 3.6 ?.8 2,3 12
6 S-AIRSICKNESS INDEX-U 32 399 1.4 3.5 .5 42 27.5 11.8 3.4 12
? S-VOMITING INDEX-W 48,72* .1 .7 .1 42 2,.4 I116 3.3 12

S 6-P.DEGRADATION INDEX-U 32.74* .4 1.8 .2 42 18.9 9.8 2.6 129 $-NERVOUSNESS INDEX-W 15,66* 5. 0.89 1.4 42 19.0 11.4 3.3 12 '

18 S-MEDICATION INDEX-U 18.15# .3 1.7 .3 42 3.6 7.8 2,3 12
11 I-AIRSICKNESS INDEX-UV 51,92* 8 .8 . 42 47.5 16.7 4,8 12 *1
12 I-VOMITING INDEX-UU 43,43* .1 7 I1 42 38.4 28,7 6.8 12
13 I-PDEGRADATION INDEX-UU 37.26* .8 4.0 .6 42 19.5 15.2 4.4 12
14 I-HERVOUSHESS INDEX-UU 11,58* 18.8 12.9 2.8 42 31.4 19.8 5•7 12
15 I-TURBULENCE INDEX-UW 11,75* 16.2 15.5 2.4 42 37.5 28.3 5.9 t2
"16 I-AIRSICKNESS INDEX-U 51.91* .8 .8 a 42 23.1 9.2 2.7 12
S17 I-VOMITING INDEX-U 43,43* .8 .2 .8 42 21.5 11.1 3.2 12
19 I-P.DEGRADATIOH IN1DEX-U 38.28* .3 1,3 .2 42 8.3 6.6 1.9 12
19 1-HERVOUSHESS INDEX-U 11,43* 3,6 4.8 .7 42 11.7 8.5 2.4 12
28 I-TURBULENCE IHDEX-U 9.586 8.5 7.7 1.2 42 19.5 11.8 3.4 12
21 ACADEMIC GRADES-BASIC 1.13 $0,8 8.3 1,3 42 47.8 7.8 2.3 12
22 FLIGHT GRADES-BASIC 1.20 3.8 .8 .9 42 3.8 .8 .8 12
23 TMSQI-MS HISTORY: PART 1 3.96 4.1 6.1 1.6 14 15.9 11,5 0.1 2
24 THS92-N5 HISTORY, PART 2 3.83' 4.4 7.1 1.9 14 16.6 18.0 7.1 2
25 TMSQ3-MS HISTORY, SUM 3.69 8.5 9.3 2.5 14 31.9 21.5 15.2 z
26 TSANX-STATE/ANXQUEST .41 27.8 7.8 1,9 14 31.0 7.1 5.8 2
27 TTARX-TRAIT/AHX.QUEST .86 27.4 7.1 1.9 14 27.5 4.9 3.5 2
28 TBVDT-BVDT TIME OF DAY .91 8.8 1.3 .3 14 9.1 .4 .3 2
29 TBVDR-BVDT RATER to 11.5 2.2 .6 14 16.5 19,2 7.2 2
38 T8VDS-BVDT SELF-RATIHG .23 9.6 4.4 1.2 14 15. 12.7 9.0 231 TBVDP-BVDT POST-RATING 4.45 1.9 5.3 1.4 14 27.8 35,4 25.8 2
32 TVVSPI-VVIT STATIC-RIGHT 3.47 124.1 4.4 1.2 14 114.5 7.8 5.5 2
33 TVVSP2-VVIT STATIC-VRONG 3.79 3.4 2.6 .7 14 18.8 5.7 4.0 2
34 TVVSP3-VVIT STATIC-OMIT 2.83 1.5 2,3 .6 14 4.5 2.1 1.5 2

S35 TVVDPI-VVIT DYNAMIC-RIGHT .23 87.9 31.8 8.4 14 68.8 49,5 35.8 2"36 TVVDP2-VVIT DYHAMIC-WRONG .86 18,9 9.2 2.5 14 11t. 8.5 6.8 2
37 TVVDP3-VVIT DYNAMIC-OMIT .41 30.2 31,7 8.5 14 58.8 5989 41.0 2
38 TVVIR-VVIT RATER .16 13.3 5.5 1.5 14 13.0 2.1 1.5 2
39 TVVIS-VVIT SELF-RATING .77 18.4 7. 3 1.4 14 14.5 7.8 5.5 2
48 TVVIP-VVIT POST-RATING .81 1.5 2.4 .7 14 1.9 1.4 1.0 2
41 TVVIT-VVIT TIME OF DAY .76 9.9 1.6 .4 14 8.8 1.1 .8 2
42 ACADEMIC GRADES-ADVAHCED 4.38 89, 4.4 .7 39 86.5 4.6 1.5 9
43 FLIGHT GRADES-ADVANCED 1.98 3.0 .8 .8 39 3.0 . 98 9

------------------------------------------------------- U--RECTDRSOS-----X-----------------S - STUDENT RESPONSE DATA UU - UNBEIGHTED RESPONSE INDEX

I % INSTRUCTOR RESPONSE DATA U u WEIGHTED RESPONSE I1DEX
# a SIGNIFICANT BEYOND THE 81 LEVEL
0* I SIGNIFICANT BEYOND THE 961 LEVEL
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Correlation rnlatrix for

RESPONSE VARIABLE
DO ESCRIPTION 2 2 3 4 5 6 7 8 9 *

I S-AIRSICKNESS INDEX-UN 1.60
2 S-VOMITING INDEX-UU .77*1.99
3 S-P.DEGRADATION INDEK-tJV .72*'A.3*1.60
4 S-NERVOUSNESS INDEX-UV .55*.6~ .48*1.60
5 S-MEDICATION INDEX-UV .41* 32* .39* '2641'.60
6 S-AIRSICKNESS INDEX-U .99* .76* .73* *5S* :43*1.00
7 S-VOMITING INDEX-v .77* .99* .55s .36* .'35*' ,77*1.00
8 S-PD9GkAlATIOw'Imflx-u .73io .540 '.990 .49o* .4#4 .74* ..56*1.60
9 S-NERVOUSNESS INDEX-U .54* .35* .50* .99* .261 .55* .35* .58*1.60

19 S-NEDICATION INDEX-V .41*i . 32* ".39* .26#1.09 .43* .35* *49* .26#1.
It I-AIRSICKNESS INDEX-UV .85* .83* .64* .42* .29# .84* .83* .65.* .41.*.
12 I-VOMITING INDEX-UU .72* .96* .53* .39# '.!1# .71* .97* .53* .290
13 I-P.DEGRADATION INDEX-UW .54* .67* .40* .24 .35* .53* .59* .40* .23
14 I-NERVOUSNESS INDEX-UV .44* .391 ~350 .670 .16 .43* .391 .36* .68*
15 I-TURBULENCE INDEX-UW .29 .31* 25#* .40* '.? .30# .39# .26* .41**

16 I-AIRSICKNESS*INDEX-V .86* .83* .'65* .43* '.314 .86* ..834 .66* .43* ,

18 I-P.DEGRADATION INDEX-V .56* .69* .4ý* .24 '.36* .56* .71* 04* .23 .

19 I-NERVOUSNESS IHDEX-W .45* 39* 360 .C7* '.16 .44* .29# .36* .67* .

29 I-TURBULENCE INDEX-V 250 .266 .23 .39* .98' .26* .25# .23 .40*
21 ACADEMIC GRADES;-BASIC. .85 -.84 19 .03 -. 02 .8? -.04 .97 .04 -

22 LIGHT GRADES-BASIC -.21 -21 .12 -31* .03 -.22 -.22 -11 -. 310 .

23 THS9I-MS HISTORY, PART 1 .38 .41*# 16 .2? $0 .44# .41# 15 .18 9

224 THS02-MS HISTORY1 PART 2 .24 . 28 -. 03 Z 1 .44# .26 .28 -. 94 .14
25 Tf4SQ3-M8 HISTORYBSUM .31' .34 '.86 .32 .48* .36 .35 .04 .23
26 TSANX-S TATE/ AHX'. QUEST. .12, .92 .14 .12 -. 10 .12 .01 .14 .12-

2? TTANX-TRAIT/ANX.QUEST. .89 .19 -. 4 .23 '.'1 .86 -.08 -.04 .10 .

28 TBVDT-BVDT TIME OF DAY -96 .03 -19 -.40 -.83 -.88 0.2 -. 10 -.19
29 T9VDR-9VDT RATER .15 -83 -.0 .22 -. 14 .17 0.0 -.07 .24-
30 T8VD6B"BVDT SELF-RATING .28 .23 .12 .185 -.19 .28 .25 .12 .04

31 TBVDP-BVDT POST-RATING .19 .29 ~12 .84 .98 .21 .35 .13 -.80 ,

32 TVVSPI-VVIT STATIC-RIGHT -.26 -.39 -.09 -.95 --.01'-.25 -.33 -.94 -. 966.g
33 TVVSP2-VVIT STATIC-WRONG .21 .34 .89 .06 -.85 '.28 .27 .8 es -

34 TYVSP3-VVIT STATIC-OMIT .28 .31 .03 .84 .19 .29 .32 .03 .05
35 TVVDPI-VVIT DYANMIC-RIGH4T -.26 -.17 -.16 -.15 .63 -.27 w.22 -.16 -.14
36 TYYDP2-VVIT DYNAOIC-WRONG -.15 -.21 '.1 -.68 '88 ;-.10 -.21 .16 -.82
3? TVVDP3-YVIT DYNAMIC-OMIT .31 .24 .15 .21 -.S29 .31 .29 .14 .19 -

39 TVVIR-VYIT RATER .35 .28 .39 .61 -.89 .36 .32 .31 .8I2-.
39 TVVI8-VVIT SELF-RATING .45# .31 .27 .20 .85 .456 .34 .28 .17
40 TVVIP-VVIT POST-RATING .25 .05 .13 .13 .16 .28 .88 .13 .08 .

41 TYVIT-VVIT TINE OF 'DAY .1 .ot 14 -.09 -.425 -.23 .02 .12 -.899 -.25 -

42 ACADEMIC GRADES-ADVANCED -.10 -16 .05 .81 .18 -.88, -16 .94 .63 .

43 FLIGHT GRADES-ADVANCED -.23'-.15 -.03 -.24 -. 8-.22 -.16 -.65 -. 4 -

--- -------------------------------------------------

S -STUDENT RESPONSE DATA UV= UNWEIGHTED RESPONSE INDEX
IaINSTRUCTOR RESPONSE DATA W Pg WEIGHTED RESPONSE INDEX
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Table X

4x for the Squadron VT86-RIO flight and laboratory data based upon the Spearnan rank correlation coefficieli'4'4

----------------------------------------- ------ #

RESPONSE VARIABLE

9 10 t l 12 13 14 15 16 17 18 .19 20 21 22 23 24 25 6 2i

2 6 410
.41.* .29#t. I

'.29# .31# .84* 1.8
!.23 .35* .67* .'2*t1.8
'68,* 16' 41* .28i ,33,i.is

i.41* 07 340 3 ,e ,3,3 ..47*,1.69
'43 .31* 99* .63i .660 .41* ..33*1.80
228# -33* 83*1.89* .74, .27.290 .83.66

i.23 .36* .6O* .74* .99, .32*,, .-69* .750112
9?7* 16 .41* '27* .320 .99* .40* .41* 26# .31#1. 69

' .46* .. 8. 28* 25 .23 ,944 . 96 .2t# .24 20 45*1. 04e -,.2- 68 0 -is.0.3 o.f:,2 -. 96 -.99 -.93 93 201) -il8
.31 . -. 1 - 1 to -.-66 ,39*-.16 -. 16 -. 19 -. 95 40*-. 15 19 1 66

1.t8 .500 32 39# .29 .23. -. 6. .35 .41t .27 20 -. 11 -t 6 -. 12 1.86

,..14 .44* 2? ..36: .34 .22 -. ,O' . 28 .392 .32 22 -.8e - 12 95'. . Mt111 6,
i.23 448* 228 .35 .6 3 26 .63 29.. 3?' .28 25 -.90 - 86 - 12 .6•;, 8?,t, .s'

-.12 -. 10 13 11 ,.4 . ,6 -. ,13 15 11 .803 -3- 15 12' S3';-.S6 .61 8 84* 1.806

. 19 15 .2 -0 .16 -.,63 -• ..19 .7 -806 -. 13 e3 - 13 - 92 -.81 -. 84 '153 . is6 09Oý - 38 -. 193 .01 .0 .91 -. 30e .808 -. 82 .86 91 -. 20 11 IS- 2t' -.- 14' - . 9"' 14' 14'"!

,24 -. 14 .65 -t1 -. 13 .17 -.. 10 .85 -.89 -. 12 17 -. 31 .63 -t1o .0 -.8? .6* .25.

. 4 -. 19 .2? 23 .15 .12 -.26 .24 .25 .15 15 -,Z? 09 -15 .6 o0 9 .9 9 54'
as-80 .8 .29 .38 .34. .26 -. 15 27 40 36 27 -. 18 .9 .5 28 .24 .34 '31I'
9.1 -:,11 3) ,-.34 -. 34 -. 33 -. 14 -. 29 -. 33 -. 34 -,34 - 16 15 .03 -. 17 -. 39 22 92'

86 - 85 .2? 3.8 .32 .35 ... 24 .26 .20 .33 .36 .27 -. 10 - . .11' .29 19 -061

:.05 19 .26 .31 .25 . 1? -. 12 .26 .31 .24 1• -. 13 -. 22 -. 04 .2 .23 .22 .61

P. 4 .03 -. 23 -. 20 -. 16 -. 39 ., 21 -. 29 -. 21 -. 16 -. 38 24 20 .26 -.95 .18 .86 -36
1.2 .88 -.16 -. 19 -_62 -. 87 -. 66) -.18 -. 19 -.60 -. t2 .86 -11 .35 -.98 -. 14 -12 Z - J,
.19 -.. 92 '-.25. .25 .17.. .4:3 -. 15 .31 .26 17 .431-. 18 - 17 -. 3t .10 -. 7' - .02' ,40

e .2 -.88 ,39 .23 .24 .,24 -. 27 .32 .25 .21 .23 -.32 -.82 -. 22 11 - 21 -1t .t9•
• 17 :65 .36 .. 19 .22 .36 -. 08 .38 .21 .21 .36 - .14 .65 -. 25 .16 -.64 .5 .31

88 16 .11 .@1 -. 64 .84 -. 23 .18 .82 -. 94 .64 -. 35 14 -. 13 .35 -. 86 15 27

• 25 -. 23 .07 .10 -. 64 -.. 12 .21 .87 .10 -. 85 -. 11 19 17 -. 30 .87 -. 8198 1 -.91)9

K13 .18 -. 15 -. 19 .-. 0? -. 19 .1 -. 15 -. 19 -.87 -. 80 .86 42* .25 -. 18 .83 - 10 -. 12

• 24 -. 08 -. 15 -. 69 -. 22 -.. 42*-. 11 -. 15 -. 89 -. 21 -. 420-.9? 26 54*- 11 .1 4"-7 .14
.6-------------------------------------- ------ ---- ----------



I . . . .. .... .'• 'vs js':.-• /X•.•¸ ' • .... . 9 " •'••::q •." : ••• • •: • •• Yk • •. '• • ••,

•,oefficient adjusted for tied ranks.

ISX2 26 27 28 29 38 9 2 3 34 35 36 37 38 39 48 4t 42

94P' 1. 98

969

14' 1' 1; 6' 1.e t

25 ;! .066- 41#1. J9t
SO1' 154 ,24'- 15' '.6tol.86,l
34' 31' 1 3'm 1 9 U 6 2 *1 990

'22 .02 12' 15 -.9t7 .04 A?1 I. SO.:
19 • el it a1 " -l-. is -. 09 - .19 - 96 *1 o00

-i22, $1 94- o 3 A? 9e, 3 -. 9e 760 .•570Aee
0 6 -36 -. 22 33 -. 460!-.434- 33" 84 -. OS -102 4 10i 4t9
12 - 2: - .44 1-. oe - . 94 .- 17 -'23 ;- 11 . 0 as;. . : . .21 1 ,119

W :2' .40 28 26 ' '.40# . 45# i 49 8 5 .9 0z"e4 - . 6 *" .3 t.40 e-

1l .9' 16 ;-20 ".32 .54* 39 12 -19 .,e1 -. 6;30-.13 iA241. 09,
it 31 .25 - 21 '.33 .62* 46#-O . . 9-. i9,- 96 .99..%et e :

t5 .27 2ý"- It' '3 .3' '2 2 - 2 -. t -. 46#-.24 .450 .6I .;? ,. l
91l -. 96; -.2:1 .17 -*' 12 .06 .95 .05 -. 01 -. 12 .12 .92 -. 90 .80 12 .,,iz .,0

10 .12 -. 16 0-. el . 16 -'128 -'04 •'.531-. 43 -. 52# . 26 .03 -. '29 - 16 -. 15 -,, 94 .05 1 IB 8 :
il ' .14 .0•4' .28"" A6 -. 16 ' -. 4 * '. 23'- 19 -. 24, .31 .1 3( - 33 - 17 " 23 -. 12 .19 233 1"
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RESPONSE VARIABLE'
NO. DESCRIPTION I 2 3 4 5' 6 7 8

I S-AIRSICICNESS INDEX-UV 162
2 8-VOKITING JNDEX-UV' .162 162
3 SPDRDrI'IDKu' 162' 102 '1
4 S-NERVOUSNESS INDE1X-UV* 162 162' 162 199'
5 S-MEDICATION 1N3E)(-UV 182' 16' '162 116' I-at
6 S-AIRSICKNESS IWDEX(-O 162 162' 1Ift 162 142 162
7 S-VOMIT INC INDEX-0 192 162 162 162 1 It 162 102
8 9-P.DEGRADATION INDEX-V 162* 1692' '102 162' 1 It 162 162. 18*2.
9 S-NERVO1USNESS' INDEX-Uv 162 142 162 1,62 162 102 1.02 162 I'ý

10 S-NEDICATIbm I"Im-0 162 162" 12' ilk' 162 162 162 162 I,ý

12 I-VOMITING INDEX-U lee '1604-100 lg o lee lee lee10 SO 1
13 I-P.Dt49ADATIOM'INb9X-UV lee lee '1s$ 16o '1SO 1ee 150 lee. 1
14 I-NERVOUSNESS INDEX-UV lee lee lot lot lee le:oistJ

1 I-TERVOUSNES INDEX-UVM 190 10 ' ise i~ is* lee , le 6' leesd .1j
igI-AIRSICKNESS INDEX-'V 1ee 1oo lee Iee lee 166 i00 let 1i

21ACADEMIC*GRADES-4ASIC '9"102' 162 102 102 162 199' 102 1,1
22FLIGHT GRADES-BASIC 102 102 192 10k 1@2 162 192 102 11
23TMSeI-MS HISTORY.PART 1 38 38 38 38 38 38 38 38
24TMS02-MS HISTORYiPARt 2 38 38 38 38 3 38 39 8 38 .
25TMSG3-MS HISTORY.SUM' 39 38' 38 38 '34' 39 38 38

26 TSAt4X-STATE/AI4X'. GUEST. 38 39 G 38 38 '39 38 38 38
27 TTAHX.-TRAIT;0AHX'.t1EST. 39' 39 '38 30 '36 30 36 38s
28 TBVDT-8VDT*TIKE OF DAY 38 38 '38 38 -30 38o 38 38
29 TOYDR-BVDT RATER 36 38' 38 39 380' 38 38 38
30 TBVD$-BVDT' SELF-RATING 38 38 *38 39 '38 38 38 39
32 TVVSP1-VVIT PSTý-ATIC-RG 39 39 39 39 39 39 39 39 '

31 TBVDPI-VVDT PST-ATIC-RGH 39 35 35 35 35 39 35 39
33 TYVSP2-VVIT STATIC-WRONG 39 .39' 39 39 39 39 '39 .39 '

34 TVVSP3-VVIT STATIC-OMIT 39 '39 39 39 39 39 39 '39
35 TYVDP1-VYIT DYNAMIC-RIGNT 39 39' 39 39 39 39 39. 3 9
36 TVYDP2-VVIT DYMNMIC;-WRONG 39 39' ' 39 39 39 39 39 39
3? TVVDP3-VVIT D Y NA HIC- ONMIT 39 .39 39 39 39 39 .39 39
38 TVVIR-Y.VIT R ATER 39 '39 '39 .39 3~39' 39' 39
39 .'VIS-VVIT SELF-RATING 39 39 39 39 39 .39 39 39
48 TYVIP-YVIT POST-RATING 39 39 39 39 39 39 39 39
41 TVViT-VYIT TIME 'OF DAY 38 38 .38 38 36 38 38 .38..
42 ACADEMIC GRADES-ADVANCED 91 91 91 91 91 91 91 91
43 FLIGHT GRADES-ýAVVAKcEA 91 91' 91 91 91 91 91, 91, 1

6 * STUDENT RESPONSE DATA UV x UNVEIGHTED RESPONSE INDEX
I -INSTRUCTOR RESPONSE DATA W a EIGH4TED RESPONSE INDEX
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Table XI
Matrix indicating the number of data-pairs used in the calculation of the Table X Spearman rank

9 0 9 to 11 12 13 14 15 16 1? 16 19 -20 2 22 23 24
- - - - - - --- -- --

102
92, 16 102,$2, 162 t 02 12.

.isle too 9"1 ee 10 16 1

MS 1 ts, 1 M 1 lot. fo166 too_ @. IS
toeo 109 let t6o 1#1 IS ISO' too-. 4"-
*4,a., 10 too too 'I'o$ to in ,0, l
s10,o 0 t 0o 6so 0 IS is'o 16I so Iso t le Ido
0Se lee too 16m 'It to o I w0I to e SO 1'# 0 too
° 0 0 t.. .10 .19 to -6e.1tI$ .1. ,,,Iso to o to0 100 to o 0 ies

102 102 102 160 169. lot10 01 168 100 100 10' 100 10e 1og'tl 1e2 192 192. 1,6 lOe .. o t 1o, 10e160 i## 190e 106 106e2 so e •2 e lee .8e .xee If# xe let 'IS O te te o
-39 38 38 38 38 38 38, 30 .z3 i3 3: 30 30 30 39 39 3.
Is 38 3 •.38 39 8 . 38 38 30 3' 30 30 30 30 39' 39 39 39'

o8 8 3 38 39 3 8 30 38,38 38 38 38 30 3g 30 39 39 39' 39'
.38 3 3.8 38 . 38, 38 . 8. 38 30 330 38 39 39 39 3"*

3B 38 3s 3. 3 30 -•* 3-6 30 , 10 'oe 19 30 38 39 39 39'" 39I
A'e .3 38 3 '93 143 30 38. 38 39 3e 38 30 30 38 39 39' 39 39' "
3s 38 38' 38 38 38 3 . 38 36 39 38 30 36 3s 39 39 ', 39- 39'

ýý>49 30 38 38 38 30 38, 38' ;8 38 36 31 38 3g 39 39 39' 3
i3s 35 3 s35 35. 35 .3 35.3 35 35 35 35 33 3 3 36 339 39 39 39: 39 3 $ 39 39 39 39 39 39 39 39 40 40 39P 36
'539 39 '39 '39 39 35' 39 39 39 39 39 39 39 '39 40 4 39 39

9 39 -39 39, 39 .39 39 , 39, 3S 39 39 39 39 39 40 4 6 39 ' 3'
!39 39 3 39 '" 39 39 39 39i 39 39 39 39 39 39 40 40 39' 39"

R,ý349 39 39 39 39 39 39 399., 3. 93 39 39 39 39 40' 46 39' 39'
•39 39 39 t9 "3"' t39 39 39 _3V9 • 39 39 39 +9 39 40 40 39' 39'

3P39 3 39 39 39 39 39 39' 39 39 39 39 39 39 46 48 39 39' .
.9 39 39 39 39 39 39 39 39 39 39 39 39 39 40 48 39' 39"

339 39 39 39 .39 39 39 39 39 39 39 39 39 39 406 40 39" 39'
90 38 38 .38 .38 38 38 39 36 38 38 36 38 38 38' 380 3?' 3? '+
I, 91 91 91 89 .09 . 89 89 89 89 09 8s 89 89 9.1 91' '31 31

l1 91 "91 9t 89 89 89 89. 89 89 89 8s 8S 89 91" '9 "4 -

INDEX

'54!lk ~ ~'a'w i



rman rank correlation coefficients.

~2 4 2 6 2 2 29 31 31 32 33 34 35 36 3? 36 9 6

29 39
g9' 39 39

i39 39" 39 39
39 39 '39' 3 9

549, 39 39 39 39 39 39

40i 39 39' 39 39 39 39 39
F;6 36 36 36 36 '36 36 36 36

39 39 39 39 39 39 39 39 36 40
ý'!•;9 39 39 39 39 39 39 39 36 40 46
39 39' 39" 39 39 39 39 39 36 46 46 40
,39 39 39' 39 39 39 39 39 36 40 48 46 46
329 39 39 39 39 39 39 39 36- 49 46 40 41 46
4 9' 3 9. 39 39 39 39 39 39 36 40 46 40 4,0 41 46
49 39 39 39 39 39 39 39 36 40 40 46 46 46 40 40
:* 39 39 39 39 39 39 39 36 49 48 46 46 40 40 40 44

9" 39' 39 39 39 39 39 39 '36 40 4• 40 40 40 40 48 46 40
17' 37 ' 37. 37 3 37 7 35 36 30 38 36 36 30 is 38 If
| 31 31" 31 31 31 31 31 28 32 '32 32 32 32 32 Z12 32 32

"t 31' 31 31 31 31 ' 31 28 32 32 32 32 32 32 32 32 32

32

7A
m I,.



1" Aw

ion coefficLmnts.

~26 27' 20 29 30 3t 32 33 34 33 36 37 38 39 46 41 42 43'

9' 39 39 ~9 3
S 939 39 3936 4

6 3s 36 36 36 36r
'39 39 '39 39 '36 40 4
39 39' 19 39 56 40 40 40

) 39 39' 3. 9 39 36 .49 40 40 4
U 3~ 9 39 39 36' 40 40 40 46 4
U' 39 9 39 39 '16 40 40 40 46 40 8

9 39 39 39 39 36 4 46 40 406 40 40 4
39- 3-9 39 39 36 40 4t 40 40 40 40 48 4

,i 39 39 39 39 '36 4e 40q 40 40 40 40 40 48 4
32 39 39 39' 36 38 40 38 36 48 38 38 48 4
31' 37' 31 31 20 38 32 '32 32 3s 32 32 If 319 1

* 31 :31' 31 '31 28 '32 32 32 32 U* 32 32 32 32 31 91 91

32



as would be expected. These intracorrelations follow, in 3eneral, those
observed with the previous squadron wtudies (3-7). In brief, high
correlatJ exist between the unweighted and weighted indices for both
the studei.-- and instructor-based judgments; moderate-to-high Lorrela-
tions also exist between the corresponding student and instructor response
indices for the airsickness, vomiting, and performance degradation

4 measures; the correlations between the nervousness variables and the
three airsickness-related variables are generally in the low-to-moderate
range; the correlations between the severity of airsickness experienced
and the number of times vomiting occurred (e.g., between variables 6 and
7 for the student data and variables 16 and 17 for the instructor data)
are in the moderate range; and the correlations between the instructor-
based turbulence measures and the three instructor-based airsickness
measures are in the low-to-moderate range.

The Table X correlation matrix can also be used to determine
relationships that existed between the flight data (variables 1 through
20) and the laboratory test scores (variables 23 through 41). Although
full evaluation of the relatIve merit of each test as a predictive
measure of airsickness susceptibility must await completion of the
entire data collection phase of the longitudinal study, a few comments
will be made for this specific squadron population. The first component
of the motion sickness case history data (variable 23) had significant
correlations in the moderate range with all of the vomiting indices, the
medication usage index, and the student-based weighted airsickness
index. The other two components of the case history (variables 24 and
25) were also moderately correlated with the medication index. Though
none of the BVDT scores was significantly correlated at the .01 level or
better with the flight indices, several correlations significant to the
.05 level or better existed for the post-rating score (variable 31). In
the case of the WIT (variables 38-40), the self-rating score (variable
39) was correlated in the moderate range at the .01 level or better with
with student-based airsickness indices, both weighted and unweighted.

CClPARISON OF STUDENT AIRSICKNESS: BASIC VERSUS ADVANCED VT86-RIO

In the previous VT86-RIO report (5), a comparison was made between

the flight indices received by the study population during advanced
training with the flight indices received by the same students during
basic training. This comparison was achieved by means of a Wilcoxon
matched-pairs signed-ranks test (2) applied to the two sets of indices.
The same comparison is presented in Table XlI for the VT86-RIO students
who flew the new flight syllabus. For each flight index, Table XII
presents the T and Z statistics associated with the Wilcoxon test; the
number of students for which there was a difference be.ween the basic
and advanced index scores; and the mean, standard deviation of the mean,
standard error of the mean, and number of observations for both basic
and advanced training.

and s indicated by the large number of significance symbols in Table

X11, there were considerable differences between basic and advanced
training relative to the majority of the flight indices. For these data,
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the trend was for the mean scores to be greatest during basic training.
In the case of the previously reported (4,7) student populations who
received advanced training in Squadron VT86-AJN, the same Wilcoxon test
also indicated that airsickness based upon both student and instructor
judgments was greatest during basic training. In contrast, the original
VT86-RIO population (5) showed the opposite trend, with the greatest
stress present during advanced training.

A further comparison of differences between student performance
during basic and advanced training is provided by Table XIII which
presents the results of a Spearman rank correlation analysis corrected
for tied observations applied across the basic and advanced training
flight indices. The rank correlation coefficients comprise the upper

!Y half of this table, and the number of data-pairs involved in each
Y'. calculation is listed in the bottom portion of the table.

An examination of the principal diagonal of Table XIII shows that
statistically significant correlations between basic and advanced training
were present for all of the flight indices with the exception of the
turbulence variable. The correlation coefficients for all of the airsick-
ness related indices were in the moderate range, showing a substantial
relationship significant to the .001 level or better between student
airsickness experiences in the two squadrons. These correlation data,
like those previously reported (4,5,7), support the view that those
students who experience airsickness difficulties during advanced training
will most likely have experienced the same difficulties during basic
training. Variables 21 and 22 in Table XIII also reflect significant
correlations between the academic and flight grades received in the two
squadrons.

The Table XIII matrix, by definition, also describes the interrelation-
ship that exists between a given advanced training flight index and each
of the flight indices received during basic training. Again, most of
these interindex correlations involve the three primary airsickness

measures. In general, the correlations that exist along the principal
diagonal are greater than those that t cist to either side in the matrix.

COMPARISON OF STUDENT PERFORMANCE: OLD VEK'US NEW VT86-RIO FLIGHT
SYLLABUS

The third report (5) of the longitudinal study dealt with a population
of VT86-RIO students who received flight training in a 27-hop syllabus
that differed from the 24-hop syllabus flown by the VT86-RIO students of
the present study. In the interest of identifying any differences that
may exist between the flight and laboratory test data produced by the
two populations, the Kruskal-Wallis one-way analysis of variance test
corrected for tied scores was applied to the related data. The test
results, shown in Table XIV, indicate that no significant differences
existed between the two populations for any of the flight indices. The
same applies to the laboratory test score data, the only exception being
the time of day the BVD Test was given. In effect, the data of Table
XIV indicate that the motior.-stress levels associated with the old and

35
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Table, XIV

Results of a Kruskal-Wallis one-way analysis of variance comparison of the flight and labora-

tory data collected from the VT86-RIO student population who flow the old flight syllabus with
the same form of data collected from the VT86-RIO population who flew the new syllabus associ-
ated with the present study.

RESPONSE VARIABLE 14 RIO•-'-LD SYLLABUS RIO-NEV SYLLiABUS

NO. DESCRIPTIO, STATISTIC MEAN S.DEV. S. ERR, N MEAR $.IEV. $.ERR. H

I S-AIRSICKNESS INDEX-UV .67 10.0 20.4 2.3 70 19.7 23.1 2.3 162
2 S-VONITING INDEX-U9 .44 ?.3 14.2 1.6 76 16.6 7?.5 1.? 1t2
3 S-P.BEGRADATION INDEX-Ug A? 5.2 8.7 1.0 70 8.3 15.6 1.5 162
4 $-NERVOUSNESS INDEX-UV .05 22.? 26.8 3.6 79 25. 29.0 2.9 162
5 S-MEDICATION INDEX-UU .45 3.0 1t.4 1.3 79 2.3 9.9 1.6 182
6 S-AIQSICKNEBS INDEX-U .34 8.1 16.2 1.2 78 8.? 11.1 1.1 162
7 5-VONITINQ INDEX-U .13 4.2 8.4 1;: 7? 4.7 0.3 .0 162
0 S-P.DEGRADATION INAEX-U .84 2.2 3.9 .4 70 3.3 6.2 .6 12
9 S-NERVOUSNE0S INDEX-U .68 8.9 11.3 1,3 70 16.1 13.0 1.3 102

10 8-MEDICATION INDEX-U .45 3.0 11.4 1.3 70 2.3 9.9 1.4 182
11 I-AIRSICKNESS INDEX-UU .05 6.3 11.7 1.3 7? 11.2 16.5 1.? too
12 I-VONITING INDEX-UU .61 5.4 11.3 1,3 77 0.3 .14.9 1.5 1O6
13 I-P.DEGRAVATION INDEX-UM 3.69 2.6 7.1 .0 77 4.6 8.7 .9 160
14 I-NERVOUSNESS INDEX-Ui 1.79 15.9 12.1 1.4 77 15.7 16.9 1.7 to1
15 I-TURBULENCE INDEX-UW .09 18.4 11.0 1.3 77 28.4 16.4 1.6 190
16 I-AIRSICKNESS INDEX-V .66 3.6 5.3 .6 77 5.0 9.6 .8 160
17 I-VONITINO INDEX-U .49 3.2 ?.2 .0 7? 4.1 0.0 .9 1a e
19 I-P.AEGRADATION INDEX-W 3.26 1.3 3.7 .4 77 1.0 3.6 .4 166
19 I-NERVOUSNESS INDEX-U 2.03 6.4 5.6 .6 77 5.9 6.6 .7 160
29 I-TURBULENCE INDEX-U 1.16 8.4 5.6 .6 7? 18.3 9.3 .8 1e0
23 TMSQI-HS HISTORMiPART 1 1.22 9.1 16.4 1.2 73 7.2 0.9 1.4 39
24 T1MS2-MS HISTORY, PtIT 2 .11 5.6 7.8 .9 73 6.3 9.5 1.4 39
25 TOSO3-0S HISTORYiSUN .37 14.7 15.9 1.9 73 13.5 15.8 2.5 39
26 TSANX-STATEIANX.QUEST. .17 32.6 11.7 2.5 22 29.7 7.4 1.2 39
27 TTANX-TRAITAHX.QUE8T. .06 27.9 6.2 1.3 22 20.? 7.9 1.3 39
28 T9VDT-8VDT TIME OF DAY 9.420 9.? 1.8 .2 73 0.0 .9 .1 39
29 TBVDR-BVDT RATER .6? 13.0 6.5 .8 73 12.0 4.2 .? 39
30 TBVIS-BVOT SELF-RATING 119 13.2 6.2 .7 73 11.9 5.9 1.6 39

31 TBVDP-BVDT POST-RATING .50 6.2 19.9 2.4 68 2,7 9.1 1.5 36
32 TVVSP1-VVIT STATIC-RIGHT .03 122.2 7.1 1.4 25 122.6 5.4 .0 46
33 TVVSP2-VVIT StATIC-URONG .37 4.5 5.1 1.6 25 4,6 3.7 .6 40
34 TVVSP3-VVIT STATIC-ONIT .05 2.3 3.2 .6 25 1.8 2.3 .4 40
35 TVVDPI-VVIT DYNAMIC-RIGHT 1.36 67.6 36.4 6.1 25 77.1 34.6 5.5 46
36 TVVDP2-VVIT DYNAMIC-WRONG .61 8.9 ?.4 1.5 25 9.8 0.5 1.3 40
37 TVVDP3-VVIT DYNAMIC-ONIT 1.66 53.1 29.9 6.9 25 42.8 37.3 5.9 40
38 TVYIR-VYIT RATER .46 18.9 8.2 1.6 25 16.4 ?.1 1.1 40
39 TVVIS-VVIT SELF-RATING 1.24 16.4 5.9 1.2 25 14.9 7.5 1.2 49
40 TVVIP-VVIT POST-RATING 2.99 12.3 22.9 4.6 25 6.1 11.9 1.9 49
41 TYVIT-VVIT TINE OF DAY .63 1.•. 1.8 .4 25 9.9 1.3 .2 39

S w STUDENT RESPONSE DATA UW a UNUEIG*HTED RESPONSE INDEX
I a INSTRUCTOR RESPONSE DATA U a WEIGHTED RESPONSE INDEX
# a SIGNIFICANT BEYOND THE .e1 LEVEL

w * SIGNIFICANT BEYOND THE .961 LEVEL
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new flight syllabi of VT86-RIO were of about the same over-all level;
and that there were no real differences in motion sensitivity between
the two different student populations who flew the old and new syllabi.
This observation should allow the data from the two different populations
to be combined at the conclusion of this longitudinal study.
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APPENDIX A

Brief Description of Individual Hops Comprising the New Flight Syllabus
of Advanced Training Squadron VT86-RIO
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VT8 6-RIO (New Syllabus)

AN-l,-2 Airways Navigation

RT-l Introduction to Airborne Intercepts

RT-2 Collision Course Corrections

4RT-3,-4,-5,-6 Pursuit Intercepts

(RT-lO Check Flight)

(RT-60 Check Flight)

RT-ll,-12,-13 Conversion Intercepts

RT-14,-15 Unknown Intercepts

RT-16 Advanced Intercept Flight Check

D-1,- 2 TA-4J Familiarization

ATM-1,-2,-3,-4 Advanced Tactical Maneuvering

All hops flown in the T-39D with the exception of D-1, -2, ATM-l,
-2, -3, -4, which were flown in the TA-4J.
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APPENDIX B

Brief Description of Laboratory Tests Comprising the 1977-1978
Prototype Motion Sickness Sensitivity Test Battery
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Variable Symbol ,

No. Code Test Description 7.

23 TMSQ1 Two-part motion sIckness history form describing motion
24 TMSQ2 sickness incidence and exposure level. TMSQ1 summar-
25 TMSQ3 izes the history before the age of 12 and has a minimum

value of 0.0 denoting no problems and a maximum value of
180 denoting high susceptibility. TMSQ2 pertains to
motion sickness experience following age 12 with the
same minimum and maximum values. TMSQ3 is the numerical
sum of the TMSQ1 and TMSQ2 scores. For details, see
Reason, J. T., An investigation of some factors contrib-
uting to individual variation in motion sickness suscep-
tibility. FPRC Committee Report 1277. London: Ministry
of Defence, 1968. IT

26 TSANX This State-Trait Anxiety Inventory is comprised of two
27 TTANX self-report scales. The State Anxiety scale (TSANX)

reqires the individual to report how he feels at that
particular moment in time, while the Trait Anxiety Scale
(TTANX) requires the individual to report how he gener-
ally feels. Both scales have a minimum score of 20,
denoting minimum anxiety and a maximum score of 80 de-

noting maximum anxiety. For details, see Spielberger,
C. D., Gorsuch, R. L., and Lushene, R. E., STAI Manual
for the State-Trait Anxiety Inventory. Palo Alto, CA:Consulting Psychologists Press, 1970.

28 TBVDT Brief Vestibular Disorientation Test (BVDT) involving
29 TBVDR cross-coupled angular acceleration stimuli produced by
30 TBVDS paced head motions on a rotating chair. TBVDT denotes
31 TBVDP the time of day the test was given based upon a 24-hour

decimal clock. TBVDR is the test score given by the
rating panel and has a minimum value of 6 denoting no
motion symptoms and a maximum value of 60 denoting a
maximal motion sickness reaction. Immediately follow-
ing the BVDT, each subject rated his own reactions to
the test coded as TBVDS with a minimum score of 7 indi-
cating no reaction and a maximum score of 49 denoting
high reaction. A report of aftereffects was obtained
from the subject 24 hours later and coded as TBVDP with
a minimum score of 0 denoting no aftereffects and a maxi-.
mum score of 180 denoting a high level of aftereffects.
For details, see Lentz, J. M., Holtzman, G. L., Hixson,
W. C., and Guedry, F. E., Normative data for two short
tests of motion reactivity. NAMRL-1243. Pensacola, FL:
Naval Aerospace Medical Research Laboratory, 1977.
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Variable Symbol
No. Code Test Description

32 TVVSP1 These scores pertain to the task performance element of
33 TVVSP2 the Visual-Vestibular Interaction Test (VVIT). The tasks
34 TVVSP3 involve the visual scan, acquisition and identification

of a complex numerical display. Under static conditions,
TVVSPl denotes the number of correct responses, TVVSP2
the number of incorrect responses, and TVVSP3 the number
of omitted responses.

35 TVVDP1 The dynamic performance test scores TVVDPI, TVVDP2, and
36 TVVDP2 TVVDP3 describe the same response scores recorded while
37 TVVDP3 the subject undergoes passive sinusoidal rotation. For

both the static and dynamic performance tests, the mini-
mum scores within a given response category are 0 and '2
129, respectively, with the further condition that sum
of the correct, incorrect, and omitted scores must total
129. For details, see Lentz, J. M., Holtzman, G. L.,
Hixson, W. C., and Guedry, F. E., Normative data for two
short tests of motion reactivity. NAMRL-1243. Pensacola,
FL: Naval Aerospace Medical Research Laboratory, 1977.

38 TVVIR These scores pertain to the motion sickness symptom rat-

39 TVVIS ing element of the Visual-Vestibular Interaction Test
40 TVVIP (WVIT), TVVIR is the test score given by the rating
41 TWIT panel and has a minimum value of 6 denoting no motion

sickness symptoms and a maximum value of 60 denoting a
maximal motion sickness reaction. Immediately following
the VVIT, each subject rated his own reaction to the test,
which was coded as TVVIS, with a minimum score of 7 de-
noting no reaction and a maximum score of 70 denoting
high reaction. A report of aftereffects was obtained
from the subject approximately 24 hours later and coded
as TVVIP with a minimum score of 0 denoting no after-
effects. TWIT denotes the time of day the test was ad-
ministered based upon a 24-hour decimal clock. For
details, see Lentz, J. M., Holtzman, G. L., Hixson, W. C.,
and Guedry, F. E., Normative data for two short tests of
motion reactivity. NAIlRL-1243. Pensacola, FL: Naval
Aerospace Medical Research Laboratory, 1977.
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APPENDIX C

Normalized Cumulative Frequency Distribution of Flight Indices
and Laboratory Test Scores for the Squadron VT86-RIO Population

(New Syllabus)
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Figure Cl

Normalized cumulative frequency distributions of unweighted (A) and weighted (B) airsickness
indices calculated from the student questionnaire data and the equivalent unweighted (C) and
weighted (D) indices calculated from the instructor data. Each plot contais tile distribution

of the observed data (irregular curve) and an equivalent Gaussian distribution (smooth curve)
with the same mean and standard deviatton as the observed data. The weighted student data (B)
indicate that approximately 29 percent of the students never reported experiencing airsickness
during flight training in this squadron. The same data show that a weighted airsickness index

ot approximately 20.5 defined the upper decile (most sensitive students) of the distribution.
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Figure 02

Normalized cumulative frequency distributions of unweighted and weighted vomit indices follow-

ing the Figure Cl format. The weighted student data (B) indicate that approximately 54 percent
of the students never vomited during flight training. A weighted index of approximately 12.8

defined the upper d.icile for this distribution.
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Figt~re C3

Normalized cumulative frequency distributions of unweighted and weighted performance degrada-

tion indices following the Figure Cl format. The weighted student data (B) indicate that

approximately 56 percent of the students reported never experiencing performance degradation

due to airsickness during flight training. A weightea index of approximately 10.8 defined the

upper decile for this distribution.
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NERVOUSNESS INDEX-UNWEIGHTED (S-DATA) NERVOUSNESS INDEX-WEIGHTED (6-DATA)
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Figure C4

Normalized cumulative frequency distributions of unweighted and weighted nervousness indices

following the Figure C3. format. The weighted student data (B) indicate that only 17 percent

of'the students reported never experiencing nervousness prior to or during a flight. A

weighted index of approximately 25.9 defined the upper decile for this distribution.
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& DICATION USAGE INDEX-UNWEIGHTED (S-DATA)
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Figure 05

Normalized cumulative frequency distributions of the student-derived medication usage index
(A) and the instructor-derived unweighted (B) and weighted (C) turbulence indices. The medi-
cation data again emphasize the relatively small number of students reporting the use of air-
sickness drugs during training. The turbulence data, as compared to the uther indices, more
closely approach a normal distribution.
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Figure C6

Normalized cumulative frequency distributions (irregular curve) of the three motion sickness
history scores derived from the VT86-RIO population. Each plot also shows the equivalent dis-tribution of a theoretical Gaussian population (smooth curve) with the s-ame mean and standard
deviation as the related laboratory test scores.

c-6

It, .1



I TSANXQ-STATE/ANXIETY QUESTIONNAIRE
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Figure C7

Normalized cumulative frequency distributions of State/Anxiety (A) and Trait/Anxiety (B) test
scores based upon the observed data (irregular curves) and a theoretical Gaussian population
(smooth curves) having the same mean and standard deviation AS the observed test scores.
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Figure C8

Normalized cumulative frequency distributions of the Brief Vestibular Disorientation Test
(BVDT) scores (irregular curves) and equivalent theoretical distributions (smooth curves) of
Gaussian populations with the same means and standard deviations as those of the test scores.
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TVVSPI-VVI TEST ( STATIC PERFORMANCE 1)
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Figure C9

Normalized cumulative frequency distributions of three static performance test scores (irregu-
lar curves) associated with the Visual-Vestibular Interaction Test (VVIT) and the related
theoretical distributions (smooth curves) of Gaussian populations with the same means and
standard deviations as those of the test scores.
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TVVDPI-WI TEST (DYNAMIC PERFORMANCE 1)
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Figure CIO

Normalized cumulative frequency distributions of the three dynamic performance test scores
(irregular curves) associated with the Visual-Vestibular Interaction Test (WIT) and the
related theoretical distributions (smooth curves) of Gaussian populations with the same means
and standard deviations as those of the test scores.
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Figure Cll

Normalized cumulative frequency distributions of the Visual-Vestibular Interaction Test
(WVIT) scrs(irregular curves) and the related theoretical distributions (smooth
curves) of Gaussian populations with the same means and standard deviations as those of
the test scores.

(C-1

c-Wi



Unclassified
'5ECUAITY CLASSIFICATION OF THIS PAGE ("ona Data Entered)

READ INSTRUCTIONSREPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
REPORT NUMWE E 2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

is4. TITLE (and Subtitll) S. TYPE OF REPORT & PERIOD COVERFED

Airsickness during Naval Flight Officer Training:
Advanced Training Squadron VT86-RIO (New Syllbs Iterim .REOTUMR

6. PERFORMING OG EOTNME

7. AUTHOR(*) 111 CONTRACT OR GRANT NUMBERSa)

W. Carroll Hixson, Fred E. Guedry, Jr., J. Michael
Lentz, and Garry L. Holtzman, CAPT, MC, USN

Naval Aerospace Medical Research Laboratory1.PRGAELMN.ROETTAI

Pensacola, Florida 32508-5700 MF58.524.005-7032
I I- CONTROLLING OFFVICE NAME AND ADDRESS 12- REPORT DATE

Naval Medical Research and Development Command I September 1981
National Naval Medical Center 11 NUMBER OF PAGES-

Bethesda,, Maryland 20014 58
14- MONITORING AGENCY NAME &ADORESS(IU different from Controlling Office) IS. SECURITY CLASS. lot this report)

Is& ~CLASSIFICATION/ DOWNGRADING
SCHEDULE

IS, DISTRIBUTION STATEMENT (of this Report)

Approved for public release- distribution unlimited.

17ý DISTRIBUTION STATEMENT (of the abstract entered In Block 20, It different from Report)

IS. SUPPLEMhNTARY NOTES

Mr. Hixson and Drs. Guedry and Lentz are with the Naval Aerospace Medical
Research Laboratory, and Captain Holtzman is currently assigned to the
USS Dwight D. Eisenhower, CVN-69, FPO New York 09501.

19. KEY WORDS (Continueaon reverse side it neoeasaay and Identify by block #lumber)

Naval aviation; Aviation medicine; Naval Flight Officers; Basic training;
Aircrew performance; Attrition; Airsickness; Biomedical tests; Motion sickness.

AIISTRACT (Continue on reverse aide it necessary and Identify by block number)
ihis report is the sixth in a series dealing with a longitudinal study of
airsickness in the Basic, Advanced, and Fleet Readiness Squadrons comprising
the Naval Flight Officer Training Program. Flight data are presented on a
second group of VT86-RIO students receiving secondary training under a new
flight syllabus, of the 106 students included in the study, approximately 72
percent reported being airsick on one or more flights, 46 percent reported
vomiting on one or more flights, and 43 percent considered their flight
performance to have been degraded by airsickness on one or more hops. Of the

DD I FJAN. 1473 EDITION OF I NOV 65 IS OBSOLETE nlsied(vr
S~ 0102.LF01 44015SCURITY CLASSIFICATION OF THIS PAGE (When Data mitered)



MCUPIVY CLASSIFICA1I00 6F THIS PA61 (We DOe bhe.9

2,072 hops flown by the students, airsickness, vomiting, and performance
degradation were reported to have occurred on 18.1, 8.8, and 6.9 percent,
respectively, of the flights. The report details the flight data by hops
and by students and also relates the airsickness performance of the student
group to performance on a selected battery of motion reactivity tests
administered to a large segment of the squadron population prior to beginning
flight training.

I

:.1

I

SECURITY CLAUUIFICATION OFTHIS pAG![(WbWI Dde/l. 5umQ

T,



~ 4) 0 4.- '

0 -40

1 '4 .4 4. . 44 ~ '

94- 4.4

4" 44

H0 0 C6 04 4'4 4

41~ 1.4 I 4 40 40 0 40

-u 'w o .0 0

.'40.w w0 H0 4d 44s.. 0. 4.
-- a 04

4-4 $4 4.

44 U4 0 44 H

u o . S 4
w u 4.4 4" 0 0wu j _q

0 w~ 0.' "4 4 H'954)~ 04 0
44~ 01 1 C 4 44. 'A 4ý P'4 . .l o 04

*4~14
Z 0

4 4 ~ (04 P4'O ' A
~441

x0 
44 0

"404 b 44
44 0 , ;

'j~ 004 1

1ý0 w .-

0d1 4. '4 -L

14 -4

41 1 1 10404 4

0. 9.¶40
H~~~ ~ Li 0 4" 4 0 444 4'I Ac ., 04 . 4

H4 044
H'4~~~1 4.M 0.1.0 ';'0d444

11 000 410 Hf u.
041 44 41U 401.

0 1.41. 11OH' 1 0a . ý1 14 1
'4 dH4 " 4.0 . . .

.4.-,.,W ,.41s 04. 0,. 44"p1 4 " 04.4, ~ ~ ~ ~ 91 1"444.44~44,44 4, 444
0 '44 ".- .4 4W o.

44 '4044 'j4

0 80 H2 14 44 044. $4 ,00 t0 0 v

0ý 2?. 0. a4 4) ,t0 0 .'44a"
4" 00 - 0 'u 044 044 -5 g0 0-41 .4 1 144 004. H_ w-4 44 0) .4 HH.4



44 ~44
-H w4 4) ~1 P 3 a m

0~ uo

-u C a OD I. 41 w0 0

0. -01 '. 0444

Au R .4C 
$

i., 4 j

44 -)

4$ 4)4 Q4 H IT -C

w
8 

C 4  
0 P W4 0. 4 10 4 .04 l 00 1 4

11 a6 110111 l.4.6 A.4J4 V, g4 CAC ,'244.4, .4 44,441044-.44so~~I. '. ,4 )

- %4j ~ o w4 44 CO IJ4 r ~ 4K4 4  
,~. m 4  'Z0U 44, p4 '04 .'J a 4 54414,4, 0 'i -04 M2A. 44 444) 4J0

d..4U4 4 4) 4 t 'W' .4 2vv 4 X 4 )'rI 440 )4'44tj VUU., f44 4,44C4q-jo 0 0-

DI -u 144, '

C'004 C4 k44u

A- ¶4 D44 >toOV

0 4' 0 '1 440 >0 4,44 4

11 44$4 44 4 w40 ,

14 4, 4 ,W 4 .
44 44

.04 ) 0) 4)V

w 44 144

6li 44 44 n ,  u' a4"H .

U-4~4-

44 & A 4.44 0) A.

4) P) W

4, 4,1,

H~~ 444 4)4 44 
4 l 44

wo -tn '.3 4j C o4  C 4) U '. '34

0. 00'~'44 40.jg ýI I : 1.0 1 'o 444,44'4a

41 .- H 44,4 
1 22. ~ 24,~

w,4244)44 4,> 40 44 3-' A

A, 444 CH al) -4 2 444

'w 44 Cg "4)44 4 '1 -ý

0 0o -41 4) W044 y4 .444).411 ý4 4) 4,'

4, k ' to 'j 
4 

'd24 4i i 4 O ' 44

ra .. l 44 1J4 . 4)4,4,40 44

0't u o40 0o444 U4..a v

.44 kW4' 4) 4),W -41 48 ,b 9 0 2 0 0 4

m4)4414, 440 114404 4

440~ ~~~~ W> "H 4)L ) .1 4

A.A


